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Relative to the 
of the 


Some Historical Notes 
Invention and Development 
“Slide Rest.” 

By W. F. DURFEE. 
In treatises on the construction of machine 
tools, and in technical journals, the inven 
tion of the ‘‘slide rest” is, by English and 

American writers, 

tributed to Henry Maudslay 

(born 1771, died 1881), 

Englishman who learned the 

trade of a blacksmith, and in 

early life entered the service 
of Joseph Bramah, the re 
of the hy- 
press and Bramah 
lock. Maudslay’s great abil- 
ity to the 
position of superintendent of 


almost universally at- 


an 


puted inventor 


draulic 
him 


soon raised 


Bramah’s shops, and it was 
while serving in this capacity 
that ‘*slide 
rest,” fellow- 
‘* Mauds 


he constructed a 

which his 
named 
lay’s go cart.”’ 


workmen 


devices for holding and controlling the 
movements of a turning tool, it must be 


regarded as so clumsy and complicated as 
not to deserve adoption, and it is difficult to 
understand the encomiums heaped upon this 
both 
Maudslay, and also by recent writers, save 


contrivance, by cotemporaries — of 


on the theory that they were unaware of 


what had been accomplished by other in 
Nasmyth 


ventors. The late James (the 
































In 1797 Maudslay closed his connection 
with Bramah’s’ establishment, 
menced business for himself ; he spent most 
of his active life in London, and his fame as 
a mechanician world-wide, and it 
rests upon a much more substantial basis of 
achievement than the invention of a form of 
‘* slide rest’? not nearly so good as some that 
by many years. Maudslay’s 
‘*slide rest” was undoubtedly original with 
himself, but it has never been adopted in 
the workshops of the world, and when con- 
sidered in comparison with much older 


and com- 


became 


preceded it 
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reputed inventor of the steam hammer) said: 
‘* Tt is not, indeed, saying at all too much to 
state that its [the slide rest of Maudslay | in- 
fluence in improving and extending the use 
of machinery has been as great as that pro- 
the 
and a modern enthusiast, one Mal- 


duced by the improvement of steam 
engine,” 
lock, has evidently been inspired by Mr. 
Nasmyth, for he says [in a work entitled 
‘*Labor and Popular Welfare”|: ‘‘ Henry 
Maudslay, by introducing the ‘slide rest,’ 
did at a single stroke for all mechanics in 
the country what Watt, after years of effort, 
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was unable to do for any of them.” Now 
let us see just what kind of a slide rest 
or ‘‘go cart’ Maudslay contrived, and 


compare his work with what had been done 
by others, and we will then be in a position 
to judge whether the above extravagant 
claims have adequate justification. 

In Fig. 


(from Gregory's ‘‘ Mechanics,” 


1 we have a perspective view 


I815) of the 


slide rest of Maudslay. In this view HAE 
is an opening formed to bestride the triangu 
lar bar of iron which formed the bed of 


Maudslay’s lathe, to which the rest can be 
secured in any desired position by means of 
a clamping plate a 4, Fig. 2, which 
the 


passes 


beneath triangular bar of the bed, and 
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through the two stirrups of the opening 
EEE, inthe center is a binding screw ¢, 
by which the clamping plate is made effect 
The two 
holders or tool posts, 6 4, Fig. 1, 


ive. turning tool is secured on 


by their 
binding screws. These tool posts are fast- 
ened to a sliding plate «, which 
moved in the direction of its length by the 
screw c, thus causing the tool to advance or 


can be 


recede. Fig. 3 represents the box A A 
(Fig. 1) turned bottom upward; in it is 


seen the c, fixed at each end, and 


passing through the nut d, which is at- 


screw 
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tached to the under side of the plate a. 
When it is necessary (as in turning the in 
side of cones, ete.) that the tool should not 


move parallel with the axis of the lathe, the 
(Fig. 1), and 
behind the box A A, 
box 


screw ¢ another similar one 


must be loosened, the 
A A set at the proper angle, and then 

fast In to 
A A move truly when turned, 


made by these screws order 


make the box 
there 
(Fig. 4) upon the plate B, which acts asa 


is a hole f (Fig. 3) to receive a pivot g 
center, on each side of which are three holes 
in the plate B to put the screw ¢ (Fig. 1) in 
as required, thus giving to the tool a greater 
angular range than the sectoral openings 


The 


SS (Fig. 8) would otherwise permit 
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base piece H H EF (Fig. 
rately and inverted in Fig. 5, is of cast-iron, 
and has a screw A (similar to that in Fig. 3) 
within it; the nut of this screw is attached 
to the bottom of the slide /7 (Fig. 6) at ¢ ; 
this slide moves in the groove 7 (Fig. 5). 
At one end of the slide // (Fig. 6) is a box 
containing a screw m, and at the other is a 
frame of brass A A; near this end of the 
slide #7 is a pin Z projecting above the 
plate ; this pin is put through a slot J (Fig, 
7), while the other end C, of Fig. 7, is passed 
through an opening M in the lower part of 


1), represented sepa- 
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the base D, Fig. 6. In the part C, Fig. 7, 
is an oblique slot 7 1, which receives a pro 
jection from the bottom of the nut n, moved 
by the screw m, Fig. 6; by this arrange- 
ment, it is obvious that if the screw m is 
rotated, the projection on the nut n, acting 
against the side of the oblique slot / 7, will 
move it either backward or forward through 
the opening M (Fig. 6) 
ners of the frame, Fig. 7, are four small 


Near the four cor 


projections, 0 o o o, having inclined sides, 
which fit into the four openings, p p p p, of 
Fig. 8 (shown inverted); these openings are 
cut in two brass plates, which are screwed 
on at right angles to the plate B B (Figs. 4 
and &); the ends, qq q q, of these plates 
slide between the edges of the frame A K 
and the box D (see Fig. 1), so as to prevent 
any other than a vertical movement of the 
said plates. The inclined projections, 0 000, 
on the sides of the frame, Fig. 7, acting in 
connection with the inclined slots p pp p, 
in Fig. 8 (see also Fig. 1), serve when put in 
motion by turning the screw m (Figs. 1 and 
6), to raise or lower the tool; in order to 
make the slides move without lateral loose- 
ness, the gibs forming the sides of the 
grooves in which the slides move are pro- 
vided with oblique screw holes and pushing 
screws. 

Such was Maudslay’s slide rest, and it 
very naturally suggests David’s idea of the 
structure of man, for it is certainly ‘‘ fear- 
fully and wonderfully made.” 

We will now turn our attention to some 
of the slide rests of a much earlier date than 
that of Maudslay. One of the first attempts 
of which we have any account, to provide 
means for holding and controlling with pre- 
cision the cutting tools of lathes, is illus- 
trated in the work of Jacobi Bessoni (1578), 
by an engraving of a rude lathe for cutting 
wooden .screws. In this lathe the cutting 
tool was held and guided by a sliding bar 
whose movements were controlled by a guide 
screw. 

In a curious work entitled ‘‘ La Dioptrique 
Oculaire, on la Theorique, la Positive, et la 
Mechanique de L’oculaire Dioptrique en 
toutes ses especes. Par le Pere Cherubin 
d’Orleans, Capuchin. A Paris, 1671,” we 
find a number of interesting lathes provided 
with slide rests especially contrived for 
rough shaping concave and convex lenses. 
Plate 58 of this work is reproduced as Fig. 
9. It will be noted that the lathe was 
driven by the foot of the operator, acting by 
means of the stirrup m, an overhead crank 
shaft, and a reacting bow fastened above 
the crank to the ceiling timbers of the room. 
The crank shaft was provided with a large 
grooved pulley which doubtless also did 
duty asa fly wheel, and there was a cone 
pulley by which means a large range of 
speeds could be given to the lathe mandrel]. 
The rear end of this mandrel turned on a 
pivot adjusted by a screw, and the forward 
bearing of the mandrel was conical (there are 
details of this mandrel given in the work). 
On the forward end of the mandrel the lens 
d to be roughed out was secured and oper- 
ated upon by a tool fastened ina tool post 
by a pinching screw, quite in the modern 
way. The tool post had a dovetail groove 
in its base which was made to fit and slide 
upon a radius bar fg, which could be moved 
upon the table about a center ¢, placed im- 
mediately below the axis of the lathe man- 
drel. To this radius bar the tool post could 
be secured at any desired point by the bind 
ing screw e, and the tool could be made to 
approach or recede from its work by the 
screw n, which moved a block in which the 
pivot ¢ was located ; and the tool could be 
moved laterally by the hand of the operator 
so as to cause it to work over.the whole sur 
face of the lens d. 

As above described, this lathe and its rest 
mechanism was not adapted to roughing out 
other than convex lenses; but by removing 
the tool post and radius bar jg, and putting 
in their place the apparatus shown in Fig. 
10, both convex and concave glasses could 
be shaped ; it consisted of a bed piece x 0, 
which could be clamped to the top of the 
lathe table by the wedges ed. On the top 
of the bed piece was a radius bar 7s, which 
could be made to swing about a pivot at 
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either end at pleasure. The tool post had on 
its under side a dovetail groove made to fit 
and slide upon the radius bar, its movement 
being occasioned and controlled by turning 
the screw z. When the bed piece 0 was 
clamped to the top of the lathe table, care 
was taken that the vertical plane which con 
tained the axis of the lathe mandrel also con- 
tained the two centers about which the 
radius bar 7 8 turned ; care was also taken 
that the bed piece no and screw z when 
clamped tothe lathe table, passed sufficiently 
far under the support a (Fig. 9) of the for- 
ward bearing of the lathe mandrel to permit 
the shaping of convex lenses, and that it 
projected sufficiently far outside of said 
support ato enable the tool to shape con- 
cave lenses, the tool post being always out- 
side of said support. Whenever this ap 
paratus was used for shaping a convex 
lens, the radius bar with the tool post was 
made to turn about a pivot under the lathe 
mandrel, its outer end being free to move 
laterally as required ; but whenever a con 
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have a perspective view of the mechanism 
of this method as arranged for the rough- 
ing out of convex lenses. The apparatus 
consists of a flat plate of metal having 
grooved sides and a maneuvering screw be- 
neath (this plate is shown inverted in Fig. 
15) which is held to and guided in its 
movements on the table of the lathe by clips 
hi, Fig. 13 (there being two others on the 
opposite edge of the plate) which are fast- 
ened to the table and have tongues which 
enter the edge grooves of the plate ; whose 
upper surface supports a Y-shaped piece of 
metal whose arms are in contact with two 
cylindrical guide pins gg (attached to the 
first moved plate) and are held in such con- 
tact by two powerful flat steel springs fast- 
ened to the arms of the Y ; which is free to 
move laterally in obedience to a force ap- 
plied at the handle 7, and its movements are 
guided by the contact of the arms of the Y 
with the aforesaid guide pins gg. Upon the 
upper surface of the aforesaid Y a dove- 
tailed bar / is fastened, which serves to 
hold and guide the tool post 
(Fig. 16) which has in its 
base a groove made to fit 
and slide upon the bar /. 
The turning tool is held in 
the tool post by a pinching 
screw d, and the tool post 
is fastened in any desired 
position on the bar /, by two 
pinching screws, one of 
which is seen at e (Fig. 16). 
The tool is made to advance 
and recede by the movement 
of the bottom plate by means 
of the screw K, Fig. 13. 
These various forms of slide 
rest were invented by Cheru- 
bin d’Orleans and published 
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cave lens was to be roughed out, the pivot 
was shifted to the other end of the radius 
bar, and the end under the lathe mandrel 
could then be moved laterally. The means 
of holding the tool and of obtaining a vertic- 
al adjustment for its point were very pecul- 
iar. The body of the tool was cylindrical 
and passed through a hole in «a trunnion 
block which was supported by the pivot 
screws ef (Figs. 10 and 11). This trunnion 
block is seen detached in Fig. 12. The tool 
also passed through a round hole in a rect- 
angular block, which could be raised or low- 
ered in the rectangular opening m, Fig. 11, 
in the tool post, and fastened at any hight 
by the pinching screws ¢ #, Fig. 10; and by 
raising or lowering this block the tool was 
made to tilt about the pivot screws e /, 
holding the trunnion block, and the point of 
the tool moved in a degree corresponding to 
this movement. The tool was secured 
against longitudinal movement by pinching 
screws pand gq, in the trunnion and adjust 
ing blocks. Fig. 11 is a view of the tool 
post divested of the trunnion and adjusting 
block. Our ancient Capuchin optician had 
still another method of operating a slide rest 
for the shaping of lenses ; and in Fig. 13 we 


to the world 123 years before Maudslay made 
his ‘‘ go cart.” 

In the tenth volume of plates illustrating 
the great French Encyclopédie (1772) the 
following engravings of a slide rest are 
found : 

The bed plate A, Figs. 17 and 20, has a 
T-shaped groove on its under side by which 
it can be clamped to the bed of a lathe ; upon 
this rests a semicircular plate C, Fig. 19, 
provided with two grooved uprights D D ; 
this plate can turn about and be clamped to 
the bed plate by the capstan-headed screw 
B (Figs. 17 and 22), and is also tapped to 
receive the capstan-headed elevating screw 
G (Figs. 17 and 21), upon the head of which 
rests a rectangular frame, Fig. 18, having 
slotted legs .1 A, which are fitted to slide 
vertically in the grooves in the uprights 
D D, Fig. 19. Through the slots in the 
legs A A of this frame pass screws having 
broad heads, which serve to ciamp the 
frame when it is adjusted to the proper 
hight by the elevating screw @,; on the 
inside of this frame (see Figs. 17 and 18) 
there is a long screw which turns in bear- 
ings at each end of the frame, and is operated 
by the crank J, Fig. 17; on this screw is a 
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nut, which is also fastened to a plate resting 
upon the top of the frame ; this plate carries 
a slide which can be moved at right angles 
to the frame by the screw ZL, Fig. 17, and 
this slide supports the turning tool. From 
the construction, itis evident that the too! 
can be readily adjusted for hight, and that 
it can easily be moved in two planes at right 
angles to each other, and that the parts can 
be so adjusted that the tool can be me 
chanically moved in any required line not 
parallel with the axis of the lathe, and, in 
fact, that this form of slide rest, which was 
well known more than twenty years before 
Maudslay’s attempt, could do all that was 
possible for his device, and was at the same 
time much simpler and cheaper, and it is 
evident that the improvement of the slide 
rest has advanced along the lines of this 
French invention, and that no original feat- 
ure of Maudslay’s rest has survived. 

About 1776 Jesse Ramsden, an English 
mathematical instrument maker, constructed 
a slide rest for use in cutting the endless 
screw for his dividing engine. This rest 
was moved by a guide screw, which was 
provided with ‘‘change wheels,” in fact, 
the mechanism was substantially the same 
as that of a modern screw-cutting lathe. A 
description of this machine of Ramsden was 
published in 1777, when Maudslay was but 
six years of age. 

In 1776 in a work entitled ‘‘L’ Art de 
Tourner en perfection, par Le R. P. Charles 
Penmier, Leipsig, 1776,” a slide rest was 
illustrated, which was quite similar to that 
in the French Encyclopédie above described. 

In view of the above facts, and of others 
of asimilar character, which are well known, 
it is quite evident that civilization is not 
under any great obligation to ‘‘ Maudslay’s 
go cart” for its progress. Had Mallock read 
but a few years backward 
in history, he would not have 
been tempted when speaking 
of the work of Maudslay to 
add to his plagiarism from 
Nasmyth, the following grossly 
ridiculous specimen of pseudo 
eloquence: ‘‘The power of 
one man thus descended on 
a thousand workshops, and 
sat on each of the laborers like 
the fire of an industrial Pente- 
cost.” 

ae een 
The Competition of Women. 

So advanced an advocate 
of woman's rights as Lady 
Dilke has more than once 
warned women workers not to 
compete against their hus 
bands, fathers and brothers 


q@> lest their last state should 


become worse than their first. 
The social and the physical re- 
sults of women’s forsaking the 
home for the factory have in 
various parts of the country 
been anything but encouraging to the 
sticklers for equality between the sexes. 
In Lancashire women’s labor in factories 
has almost entirely destroyed the home life 
of the operative class, and led to an alarm- 
ingly high rate of mortality among infants. 
It is tending also to the enervation and the 
moral degeneracy of the male population. 
Among Lancashire weavers it is not an un 
common thing for the young men to select 
for wives mill-hands who can maintain them 
in partial or entire idleness. Many families 
there rely more upon the women bread win- 
ners than upon the men. 

The physical and the social consequences 
of the system are deplorable, and the new 
factory act will not tend to improve things 
much. From the wages point of view, the 
workers, as a class, gain nothing byit. The 
competition by women tends to keep wages 
down. Among the weavers, although, as 
the machinery is driven faster and payment 
is made by the piece, more is earned to-day 
than formerly, the rate paid is virtually the 
same as it was forty years ago. In nearly 
every employment which does not suffer 
from competition by women the rate of 
wages is from 50 to 70 per cent. higher now 
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than it was then. It isonly among the weav 
ers that therate of payment rules so low in 
Lancashire. In the spinning and other de 
partments of the cotton industry the men 
have by their unions more generally kept 
the 


nearly double the wages of weavers. 


workers earn 
Their 


homes, consequently, are more comfortable, 


women out, and as arule 


and their womenfolk more generally culti 
The cotton trade 
is only one illustration of many that might 
be cited to 


vate the domestic virtues. 


the aban 
hitherto 
natural functions in 


show the ill results of 


donment by women of what has 


been deemed the sex’s 
order to enter men’s sphere of labor. Simi 
lar effects will doubtless be observable else 
where as man is dispossessed by bis competi 
tors. — The Realm. 





Fig. 32. 


Bicycle Tools—V. 





MAKING WOOD RIMs, 


The following engravings and text illus 
trate the rim bending and gluing at the St. 


999 


Nicholas cycle shops, 222 Fullerton avenue, 
Chicago, Il. 

The proceeding is to first steam the elm 
rim strip soft, then apply to the outside a 
full length flexible steel band, hooked at one 
end as at A, Fig. 33; this band hook abuts 
against one end of the strip; near the other 
end the band and strip are clamped to 
gether with the small screw clamp B, Fig. 
33, and the strap is then ready to be bent. 
Other methods apply a much more certain 
and unyielding abutment at each end of the 
strip than is gained by the use of the hooked 
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strip is much larger than it need be to make 
any rim observed in process of manufacture, 


though it may not be too great for some 


patterns of rim. There is a considerable 


breakage in all rim 
this 


what 


percentage of loss by 


bending, and it is said tbat loss is 


greatest where the rims are is termed 


‘*machine bent,” a process which will be 


noticed later. As the importance of the end 
abutments in wood bending increases very 
of 
strip it is quite likely that the good results 
the 
to the thor- 
ough steaming and thinness of the strip than 


rapidly with increase cross-section of 
obtained with the clamp fastening at 


‘St. Nicholas” are due more 
to the end retaining devices exhibited. 

W hen the iron band is hooked over one end 
of the strip and clamped to the other end, 


the strip is ready to apply to the bending 
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bending form is fastened to the top of a 
wooden bench secured to the floor and braced 
rhe the 
middle takes a round pinin one end of the 
Fig 
also a second downwardly projecting pin @ 
the i little 


against turning bored hub in 


wooden hand lever # 33, which has 


inside of which stands more than 
the thickness of the banded strip away from 
the As the 


flexible wrought-iron removed 


outer -surface of the form. 


band is not 
from the freshly bent rim, but is allowed to 
remain until the rim is dry, there must be 
provided at the outset as many of the bands 
and twice as many of the large clamps, F. 
as there are rims to be treated at one time 
The use of the large clamps /’ is to hold the 
two ends of the bent rim together while the 


rims are drying. After they are once dried 


they retain their shape and size when the 


Fig. 33. 
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the hand, the lever Z is brought into action, 


and the last end of the rim is forced up 
close, the two ends overlapping, one above 
the other, more than the distance between 
the clamp notches D D, Fig. 32 As soon 
is the last end of the rim lies close up 
against the form, the workman slips a little 
open l shaped clamp over the end of the 
rim and the wall of the form, as shown at J, 
Fig. 34, and holds it while he takes off the 
small clamp B, Fig. 38, which holds the 
band to the strip; he next fastens the two 


ends firmly together by slipping one of the 


large hinged-jaw clamps F, Fig. 33, down 
into the left-hand notch J, and tightening 
the jaws on both the lapping ends of the 
rim by turning the clamp screw. This 
Clamp has to have its jaws quite closely 
adjusted for width, as it must hold both 











Fig. 37. 


band and the small screw clamp as de 
scribed, yet there did not seem to be an 
undue proportion of rim strips broken in 
bending at the St. Nicholas shops, and hence 
it would appear that an exactly adjusted, 
unyielding end abutment is not an absolute 
By the Plymouth 
methods the abutment is kept hard against 
the ends of the strip from the first to the 
last of the bending. The Plymouth strip is 
much greater in the cross-section than the 
St. Nicholas strip; indeed, the Plymouth 


necessity in rim bending. 


Fig. 38. 


Woop Rim 


form shown in Fig. 32. This is a flanged 
cast-iron ring with four arms and a bored 
hub, 


about 


central and having two open slits 


DD the 
down in the vertical member of the frame, 


three-fourths — of way 


and also having an upwardly project- 


ing finger cast on the rear side, half way 
between the slits ; this finger is substantial, 
and stands far enough away from the up- 
right member of the rim to permit the in- 
sertion of the iron-banded strip between it 


and the outside of the ring body; this 
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To bend the 
banded strip one end is put between the 


clamps and band are removed. 


finger C, Fig. 33, and the wall of the bend 
ing form, and the workman then walks 
round the form bench from left to right, 


pushing the constantly shortening free end 
of the rim before him as he goes, until he 
has completely wound the strip on the bend- 
ing form. Incase the rim proves too stiff 
to be forced up close against the form when 
it comes to the foot 


shortened as to afford very little leverage to 


last or so, and is so 


Fig. 39. 


ends of the strip individually and firmly ; 
the strip ends do not lap in the line of the 
bite of the clamp jaws so that the clamp 
can force one rim end against the other, as 
the the 
clamp is then slipped the same way in the 


would seem natural way; second 
right-hand notch //, and the bent rim stands 
on the form, as shown in Fig. 35, ready to 
be taken off and put away to dry. 
Complicated as this process seems, it is 
be imagined ; 


200 rims in 10 


not so slow in use as might 


one man alone can bend 
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hours. At the Plymouth works the perform- 
ance is only 124 per cent. better, though late 
improvements at the latter place probably 
increase the output. Many steps in the St. 
Nicholas process of rim bending could be 
far more rapidly done by two men, or by a 
man and boy, than by one man working 
alone, and it would not be at all surprising 
to see one man and a boy bend 500 rims in 
10 hours by the St. Nicholas methods and 
with the 


objectionable chiefly in requiring the iron 


tools shown. The method is 
band to remain on the rim while drying, and 
the loss of time in handling the small re 
taining clamp. The St. Nicholas formerly 
held the ends of the bent rim together in a 
quite different way, by the use of a wooden 
block which formed a movable segment of 
the bending form, and was provided with 
holes near the segment ends to take the 
inner legs of two inverted U-clamps of $- 
inch round wrought-iron; one of these 
clamps was dropped into its leg seat in the 
segment, its other outer leg passing over the 
outside of the band and strip, and made fast 
by driving a wooden wedge between the 
clamp leg and the strap, and then the other 
was secured in the same way, the wedges 
being wide enough to bind on both ends of 
the bent rim; the long-jawed screw clamps 
are considered an improvement. The Ply- 
mouth method of fastening the ends of the 
bent rims together includes the movable 
segment of the bending form, but does not 
employ screw clamps, nor does it confine 
the flexible iron band to each rim as bent ; 
the iron band is a part of the bending ma 

chine, and never leaves it, so that only one 
iron band is needed for each bending ma 

chine, no matter how many rims are bent. 

The Plymouth bent rims are measured on 
the inside with a traveling wheel, tire set 
ting style. At the St. Nicholas the rims are 
placed inside of a simple square wooden 
frame, which is made large enough for the 
largest rim, and blocked in on two sides for 
the various smaller sizes, all as shown in 
Fig. 36. The rim is put inside this box 
gage, which, of course, accurately deter- 
mines the outside diameter, and then a pen- 
cil mark J, Fig. 86, is made on the inside of 
the rim ; next the rims are taken to a band 
saw and held by both the sawyer’s hands, so 
that the pencil marks coincide while both 
ends are cut off at the same time, one hand 
being able to mark and cut 600 rims accu- 
rately to length in 10 hours. 

The St. Nicholas joint is made by cutting 
tenon seats in each end with four saws in 
the vertical spindle shaper, as clearly shown 
in Fig. 37. These rim ends merely abut, 
not slipping into each other as might be 
thought; the four long, thin tenon seats 
being filled with separate tenons. In Fig. 
37 the work guides A and L are bolted to 
the iron table of the shaper, and the wooden 
stretcher M is forced in across the diameter 
of the rim to keep the ends open while the 
tenon seats are being cut; the necessity of 
the guides K and ZL will be at once seen by 
the shaper hand. 

Fig. 38 shows the method of gluing the 
rims too plainly to need description. Fig. 
39 shows the glued rim embraced once more 
by a flexible iron band drawn very tightly 
around it by means of a clamp which was 
overlooked and cannot now be described. 
This clamp holds the rim ends together 
while the tenons are being driven one at a 
time into their seats in the rim. One man 
can joint 150 rims per day on the shaper, ac- 
cording to the figures given by Mr. Scher- 
ling, the superintendent, but I am certain I 
saw rims jointed at the rate of 600 or 700 in 
10 hours; the operation was very rapid. 
The figures for gluing up are given at 100 
per day, which seems very much less than 
would be expected ; Mr. Scherling also gives 
300 outside cuts, or 250 inside cuts, on rim 
turning as 10 hours work, which is quite 
different from the figures given by the 
turner himself last May, when the lathes 
were first put at work. 

In regard to rim turning, there have been 
some very curious results obtained. Mr. 
Marble, at the Plymouth shops, showed me 
a very well constructed fixture and a costly 
tool, too, made to hold a rim while being 
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shaped on a shaper instead of turning it in a 
lathe, and said the best output obtainable 
was 50 rims per day, finished. I also saw 
several special rim-shaping machines in a 
large shop (not to be named, east of New 
York), which were standing idle, while a 
row of lathes on wooden frames were act- 
This would 
seem conclusive evidence that the lathe was 
superior to the shaper for finishing wood 
rims for cycle wheels; yet at a shop in Mil- 
waukee I saw two special machines, each of 
which was said to be able to turn out 600 
rim cuts, either outside or inside, per day. 
These machines were well designed, the rim 
being perfectly supported. The two ma- 
chines also stood close together so that one 
man might possibly attend both ; with two 
men these machines, which are shaper style, 
would beat the best lathes seen so far, and 
in this Milwaukee shop what looked like a 
lathe was 


ively at work turning rims. 


good double-end rim-turning 
standing still while the shaping machines 
were at work. On these Milwaukee shaping 
machines the rim support was perfect, how- 
ever, and to this feature alone possibly their 
great efficiency is due. 
HuGu DoLNAR. 
———-—_ ip 
A Novel and Complete Steam Jacket. 


We illustrate a method of steam jacket- 
ing for steam engines, devised by M. G. 
Lacroix, and recently described in the Revue 
Industrielle. It will be seen that this device 
secures a more thorough and complete jacket- 
ing of the surfaces than any other system 


MACHINIST 


Design for a V-Threading Tool—Lead 
Lapping. 


The accompanying cuts represent a prac 
tical lathe tool that I designed for my own 
use that is especially calculated to do very 
small work in a large engine lathe. 

It may be said that work of this class 
should be done in small bench engine lathes, 
but they are not to be had in the average 
shop, while occasions for doing such work 
are not infrequent. 

The time and labor lost in getting ready 
to do one such job, and the one or two 
pieces spoiled in getting one right, would go 
far towards paying for such a tool as this 
one. 

In the drawing, # shows the body of the 
tool, which should be a steel forging ; and a 
slot or opening is made at (a) for a follow, or 
lead rest attachment, whichever is used. 
The part of tool which enters the tool post 
isas large each way as will enter a }x1} 
opening in the latter. 

It should be planed up and laid out care 
fully, and centered and drilled on the line of 
the tool shaft G. 

If the piece were a solid forging it might 
be centered, placed between the lathe cen 
ters, the face plate with angle plate being on 
the lathe, the angle plate may be brought 
up to the side of piece H and fastened to the 
face plate securely, piece H being clamped 
firmly next to the angle plate, not forgetting 
to place a piece of paper between angle 
plate and work, or, when necessary, between 
work and face plate to prevent slipping. 

Then a 


hole, say, g's inch 








ALLL, under the finishing size, which 
al is § inch, may be made with 


- OTT : 
ch a flat or chuck drifi, the drill 
on 

i ir ae: | 


being run nearly through, 
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when the plate is taken off, 
the lathe center removed, and 
the plate returned to its place 
and the drill run clear through. 
Then a boring tool may be 
used to start a true hole, and a 
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A STEAM JACKET. 
in use, as the entire cylinder, both cylinder 
heads and both faces of the piston are placed 
in complete communication with the live 
steam. The principal novelty in the ar- 
rangement is in the means by which the 
piston is heated. To accomplish this the 
piston is elongated, or its two faces are 
separated, so that there is a space somewhat 
greater than the stroke of the piston between 
them, and, of course, the cylinder is elov- 
gated to correspond. The entire cylinder 
being jacketed a hole is placed communi- 
cating between the cylinder jacket space 
and the interior of the piston, and in such 
& position that it will always be within the 
working faces of the piston. Two such 
holes are, in fact, provided, one at the top 
of the cylinder, and the other at the bottom, 
the cylinder being horizontal, and by this 
means the water of condensation is con- 


stantly drained from the interior of the 
piston. Thus it will be seen that all the 
surfaces with which the steam comes in 


contact in the cylinder are steam jacketed, 
a thing which we believe has never before 
been practically accomplished. The same 
arrangement would seem to be also well 
adapted for cold jacketing an air compress- 
ing cylinder, the water or other cooling 
liquid circulating precisely in the same 
manner as the steam. It will be noticed 
that whether employed for heating the 
working surfaces of the steam cylinder, or 
for cooling the corresponding surfaces of an 
air-compressing cylinder, this arrangement 
does more than the jacketing of the entire 
surfaces ; for the live steam inclosed_ be- 
tween the piston faces in the steam cylinder, 
is by the travel of the piston brought suc- 
cessively in contact with almost the entire 
interior surface of the cylinder, and in this 
way accomplishes more in the way of heat- 
ing the working surfaces than it does by 
conduction through the cylinder walls, and 
the same is true as to the effective cooling 
that may be accomplished in the air-com- 
pressing cylinder. 


reamer, made by removing a 
quarter section from a round 
steel rod, for the distance of an 
inch or so, may be used to extend this bore 
through straight. This reamer should be 
beveled on the end so that one side of the 
stock will form a cutting lip, and it should 
be slightly under } inch, so that a fluted 
reamer can be used to finish the hole out 
smooth. A lead arbor can be used to give 
an extra finish if desired. 

The above way may be all right, but there 
is another one that must be, and one ‘‘ must 
be” is worth a dozen ‘‘ may bes.” 

In forging the piece #, whether the space 
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ters just enough to let the side of H adapt 
itself to the angle plate, then bore with 
lathe tool in slide or carriage rest, and ream 
out to size. 

After this hold a piece of iron or Bessemer 
steel in a chuck, and turn a true plug on 
the end to fit the hole finished on the angle 
plate. Make it a wringing fit, and let it 
project so that the extension of piece Z, 
with slot (a) in it will touch against the jaw 
of chuck, or a clamp attached to it, or the 
work for a driver. By touching lightly 
with lathe tool or graver at the edge of hole 
on opposite end of # the same can be cen 
tered to allow of turning off the part of 
forging left for back resting. Then back 
rest and bore and ream out the end at 0. 
If the piece Z is left solid instead of using 
#, which may be preferable, then, while the 
work is back rested, a chamber can be bored 
out in the middle of Z. 

After close-fitting 
arbor and fine emery, a perfect alignment 


lapping out with a 
between the opposite bearings must be the 
result. 

It is customary in finishing out holes with 
lead arbors to leave the work longer than 
required, to be cut off afterwards, as the 
tendency is to make the hole largest at the 
ends, which is remedied by cutting off the 
surplus allowance. It is 
a good plan to make a 
set of steel taper arbors, 
and molds of cast-iron ‘for 
use in a general jobbing 
shop, in preparing blanks 
for lead-lapping work. 

The arbors should be 
slightly tapering, with a 
groove the whole length 
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to prevent the lead from 
them. A 
straight shank!j for the 
driving dog or chuck 
should be left at the large 
end, and the length of the 
arbors should be all that 
will allow of turning the 
lead readily. Being taper 
ing, the 


C 


turning on 





blanks can be 
removed at will and others 
put in their place. In 
| this way the same arbor 





can be used repeatedly, 
my | and having a supply of 
| leads prevents the temp 
tation to do 
with a worn down, under 


poor work 





sized arbor. 

















Gi Fig. 1 gives an idea of 

such an arbor and mold, 

ch of which kind a series 
Fig.1 ; mer 
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Fig. 2 
A THREADING Toon. 


where the binding block F' comes in the 
drawing is forged out, milled out, or not 
removed at all, an extra amount of stock 
should be left at the end where the handle 0 
comes. This should be } inch round, and 
concentric with shaft G. It is to be used 
for back resting by, and then cut off. 
drill the hole for G from opposite ends on 
centers as true as possible. 

Having drilled the piece F as described, 
use the 


Now 


centers as mentioned before for 


locating an angle plate, loosening the cen- 


from 4 inch on small end of smallest one 
up to ¥ inch or 1 inch on the largest end of 
largest one, embracing it may be 8 or 10 in 
the set. 

Let the mold give about the proportion of 
lead to the steel arbor as that shown in the 
drawing. 

In Fig. 1 RB is the casting for the mold, 
the groove being cast in it, and about 
inch deeper than a half circle to allow for 
planing off the face B on both halves of the 
mold. jf f' are for dowel pins, and C is 
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made of pliable steel or iron, bent over as 
shown and screwed to one side, B, of mold. 
The two..projections on the same act as 
guides for the other side of mold, see g g. 
The half circle A’ is located centrally to 
guide large end of A. The small end enters 
(A), and a pin must be placed in the mold to 
fill the groove in A at small end, or else (/) 
must be plugged up to keep the metal from 
escaping. 

The exposed side of mold is made flaring 
at the upper end to allow pouring the lead 
in at (¢). 

To lap holes out true and straight, the 
lead must fit the hole closely, and fine emery 
must be used with oil. 

Small grooves or spiral cuts must be dis 
tributed over the arbor to catch the surplus 
emery. 

This operation, like smooth reaming, is 
not intended to remove stock, and it will be 
found that a thousandth or two is quite an 
item on hardened steel. 

Returning now to a general description of 
Fig. 1, it will be seen that @ is a movable 
tool spindle provided with a key way, as seen 
in the cross-section, and a block should be 
made for it with a half-inch hole and key 
for holding the spindle in a vise while the 
tool H is put in or taken out. This will 
keep G from injury, and save strain on 
worm and wheel & and ./. 

J is graduated in regular degrees, and a 
setting line puton H atc. Whenin position 
to use, worm screw & is tightened or locked 
with screw and pin at R. The screw head 
shown by dotted lines is on the opposite out 
side of H. The two screws dd 
are used to keep the worm in 
place when G@ is removed. 

Mis a yoke well fitted both 
to opening in @ and to neck in 
feed screw L. 

When M is removed, G@ with 
all its fixtures, including tool //, 
screw L, and handle QO, etc., can 
be ftaken tout, without loosening 
K in the lathe tool post. 

After sharpening // the whole 
canj be returned without [any 
readjusting. 

Blanks for H should be drawn 
in on the 2-degree angle hole by 
screw at the end of taper, as 
shown. After they are drawn up 
tight the keyway 
shown on // should 
be milled to match 
the same in G, by 














setting the saw in 
the latter; making 
a dozen or so at one 
time. 

That part of J 
shown at e should 
be left long enough 
to allow of milling 
flat places on oppo 





site sides for a thin wrench, shown by 
dotted lines on the end view. 

The advantages of this style of taper for 
many places are important. Where thin 
emery wheels are held on taper arbors in 
grinding machines, the superiority of this 
plan over that of hammering on the end 
of the arbor, or of twisting the taper in to 
hold it, and then forcing out with a pin 
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entering the hole at the end of the taper, is 
seen with the eyes shut. 

Driving around emery wheels is likely to 
break them, and when they are pushed 
and twisted into place they are alway s loos 
ening and coming out, breaking the wheel 
or injuring the work, or both 

Tapers like this are fitted readily, as the 
standard block with taper hole allows the 
screw end to pass through. By putting the 
wrench on part e, a delicate tool at JZ is 
in no danger of being damaged, and so 
when the tool ready for use is screwed into 
G in the vise the keyway can be located by 
allowing key in block to pass through it, as 
it will have to any way. 

Twisting small tapers in and out with a 
pair of cutting pliers is well enough when 
they are to be thrown away after a few 
usings, but on permanent fixtures is worse 
than using a lathe wrench for a hammer. 

J and K then, being graduated, admit of 
setting the tool 47 at the proper angle for 
cutting right or left-hand threads, spirals 
or key ways. 

The handle 0, secured to screw L by ex 
panding screw at P, has a collar NV, tight 
ened at will, with binding screw and pin 
g. So when the tool point touches work at 
hk then zero can be set at the gage mark on 
the top of #, and any depth of cut made in 
thousandths. The notches in the collar V 
are for turning it with spanner or otherwise. 

The screw Z is cut left hand, 20 threads 
to the inch. One revolution of handle O 
makes ;$5. The collar or ring NV has tive 


divisions, subdivided into ten each, or ;}9,, 
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furnished with regular slide rest handle, if 
thought an improvement 


A. H. CLEAVES 
—~pe—___—_ 


Multiple Punch and Gate Shear. 


We present herewith an illustration of 
machine which, besides being notable for its 
size and power, has other interesting feat- 
ures, 

The machine in question has a capacity 
for punching forty holes 43 inch diameter 
through |, inch plate at one stroke, and is 
well adapted for the punching of light plates 
as well, as there are two speeds, the faster 
one being intended for light plates requiring 
less power. The arrangement of the punch 
holders and die holders is exceedingly con 
venient, and it requires but a very few min- 
utes to replace a defective punch or die 
These parts are held in place to the sliding 
head and bolster piece by means of through 
bolts, and can be conveniently removed and 
shear knives substituted so that the machine 
becomes either a punch or shear 

The plate to be punched is automatically 
clamped in advance of the punches striking 
it, and is released after the punches have been 
withdrawn from it. 

In addition to the vertical shearing ar- 
rangement there is an arrangement for bevel 
shearing for water pipe or tank work. This 
saves the use of a planer and makes a good 
calking edge. The sliding head is counter 
balanced by steam or air pressure as shown 


in the illustration. Many of the parts are of 
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MULTIPLE-PUNCH 


a medium line between the fifths making 
half a hundredth, 

The piece marked Q is a hard cast brass 
nut for Z, and is soldered or sweat into G, 
and is tapped before being fitted 
to G. The outside is turned off on L, used 
as an arbor, or on any thread arbor of that 
pitch, 

0 can be made a larger diameter, and 


as seen ; 


AND GATE SHEAR. 


steel ; shafts are large and well supported, 
and every detail has been carefully worked 
out. The machines are built either pulley, 
engine or motor driven, and of any desired 
width between the housings and for almost 
any capacity. 

It is made by the Hilles & Jones Co., Wil- 
mington, Del. 

eee 
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Bending Press for Bicycle Work. 


We present herewith an illustration of a 
press made by the E. W. Bliss Company, ot 





Brooklyn, for the Pope Manufacturing Com 
pany. This machine is specially adapted 
for bending handle bars and tubing for 
bicycle work, and for that purpose it is 
provided with an adjust 
able table so as to make 
up for the great differ 
ence in the thickness of 
the various dies used for 
that class of work. In 
addition to the screw 
adjustment of the table 
a very fine eccentric ad 
justment in the pitman is 
used for special work, 
which permits the adjust 
ment of the dies to a 
nicety after the table has 
been fastened to the frame, 
The press is made with 
any stroke up to & inches, 
The heavy back gearing 
gives a very slow and 
powerful motion, adapt 
ing the press to broaching, 
re-drawing and many 
forming operations — re 
quiring a long and slow 
motion of the slide. The 
principal dimensions of 
the press are as follows 
Opening in bed, largest 
diameter, 5 inches; ad 
justment of table, 10 
inches ; greatest distance 
from bed to slide when 





up and at highest adjustment, 154 inches ; 
distance back from center of slide, 7 inches ; 
weight, not geared, 7,200 pounds ; weight, 
geared, 8,200 pounds ; weight with special 
cut gearing, 75 to 1, and with friction 
clutch on back shaft (as built for broaching 
forgings and 
space over all, 48x54" ; 
shaft, 80 inches. 


castings), 9,500 pounds ; floor 
hight to center of 
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We give the 
plan which is printed on the back of the 


below a reduced copy of 


blank application for space in the exhibi 

tion to be held at Johannesburg South 

African Republic, beginning next May 
] 


No scale appears on it, and we are therefore 
unable to give size of any of the buildings. 
It is evident, however, that machinery is to 
be a prominent feature. 
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LETTERS FROM PRACTICAL MEN. 
Green Sand, Dry Sand and Loam 
Molds, 

Editor American Machinist : 

The query often arises, what is the essen 
tial difference 
either by 


between producing castings 


green sand, dry sand or loam ? 
Why use so many, methods to arrive at the 
same results, vi castings ? 

First, we will explain what sand, as used 
to make green sand molds, should be com 
posed of. It should contain the largest propor 
tion of silica possible, in connection with alu 
it cohesive, 

The 
, untits 


minum Clays, sufficient to make 


with from 1 to 3 per cent. of magnesia 
presence of lime, if but 4 to 1 per cent 
sand for molding purposes, if sound castings 
are expected. Lime present as a carbonate 
at the temperature of melted iron, will give 
off carbonic acid gas that will work through 
the liquid iron, leaving small holes or air 
bubbles. 
to the 


surfaces 


The sand will vitrify and adhere 


face of the casting, making rough 


the mold that comes in 


contact with pattern, is often prepared with 


Sand for facing 


bituminous coal (sea coal) ground fine for 


this purpose. Coal is added in varying pro 
portions from 1 to 12 down to 1 to 4, accord 
ing to quality of the coal, and 
thickness of 


weaker the preparation 


weight or 
the casting—lighter the work, 
The sand is dampened with water, not too 
the 
cohesive enough to pack well when being 


damp, but suflicient to render sand 


rammed. While in this dampened or green 
condition the mold is poured, [tis necessary 
a certain extent 
that 
hot air and gases may find immediate exit, 
the 


that the sand should be to 
open or porous after ramming, steam, 
assisted by the judicious use of vent 


wire, in connection with cinders or fine 
coke, their porosity prov iding reservoirs and 
avenues for the air and gases to escape into 
and through, so that the liquid metal may 
remain in a quiet, undisturbed state while 
the mold is filling, 


and scabbing. If 


thus preventing boiling 
of the last men 
tioned happens it will jeopardize the possi 


either 


bility of a sound casting. 

Different grades are selected to produce 
Fine, are 
required for cotton and woolen machinery, 


desired results. finer and _ finest 
small machinists’ tools, stove plate and orna 
mental work. Medium, coarse and coarsest 
are selected for the heavier castings, engine 
beds, gear wheels, balance and tly wheels 

castings, wherein thickness runs from 14 
The main 
and principal reason castings are made in 


inches to 12 inches, and more. 


green sand, is economy in time from pat- 


tern to delivered casting; also less fuel, 
etc, 
To make the endless amount of small 
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work by any other process would seriously 
curtail if not prohibit their present uses 

In Europe the preparation of sand for 
vreen sand molding is a matter of consider 


ible manipulation and is costly. In America 


t 





Dame Nature supplies it ready for use, and 
around the upper Hudson River and in New 
Jersey the finest sand in the world is found 
of every grade to suit the founder’s art 
Dry Sand. 


pares it, is half free sand (coarse), half loam 


Dry sand, as the molder pre- 


sund (same as used as coarse green sand), mixed 
with clay water with 10 percent. to 20 per 
cent. of cheap molasses or sour beer. The sand 
is worked over (cut up, in foundry parlance) 
until uniformly tempered, but much damper, 
in fact, wet, compared to green sand temper 


ing 
The mold is made in iron flasks, and less 
care is required in ramming or venting. 


When mold is dressed it is put in an oven 
and thoroughly dried if sound castings are 
expected 

Drying molds is done to insure soundness, 
Being in iron tlasks the mold is strong, and 
prevents straining when casting long work 
vertical, and makes possible what in green 


sand would be impossible 


Loam molding is to make a mold of iron 


plates, bricks, and specially prepared loam 


or sand of from 25 to 33 per cent. of coarse, 


free sand with new strong molding sand 


mixed up with dilute clay water to the con 
sistency of limp mud. 


the 


This is used to put 


on the face of mold between the bricks 
and pattern 

‘To lay the bricks a mortar is made from 
old molding heap sand or gangway scrap 
ings, mixed with clear water into soft mud. 

At intervals between courses of brick fine 
cinders or fine coke is placed in the inter 
stices and under wide flanges or brackets, or 
from a core print, to lead off the vent. 

When pattern is withdrawn or mold sepa- 
rated, or if swept up when loam is set or 
hardened by air drying, a solution of finely 
prepared thin loam called slurry is used to 
dress up the surface with, rendering the 
smooth After again be 


coming air-dried it is blacked and put in the 


surface and firm. 


oven todry. If too large for the oven it is 
dried in the shop, but this is more expensive 
than by oven. When thoroughly dried it is 
placed in position where it will be put to- 
gether to be poured, after being rammed 
up inside of a pitor curb, made of sheet iron, 
with provision made for vents, ete. 

Loam or brick work is chosen for econo 
my in pattern and flask making, and where 
but one or a few castings are wanted. There 
is less capital invested in flasks, and a few 
hours’ pattern work will produce sweeps, 
that the 
foundry artist to produce the finest castings. 


nozzles, brackets, etc., enable 


Loam work often shortens time between 
blue print and machine shop as compared 
with green or dry sand. 

As fewer pattern parts are required a plate 
or two, more or less, a pile of soft brick, mud, 
and asheet iron curb, constitute the adjuncts 
necessary to a loam mold. 

The that haunts the 
green-sand molder is vent, especially in large 
intricate work. If the melted metal does not 


ever-present ghost 
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fill the mold quietly, without disturbance, 
sound work will not be obtained; this fact 
cannot be emphasized too much. 
By drying the mold trouble from vent is 
greatly lessened if not wholly eliminated. 
An asked an old 


molder the difference between green, dry 


apprentice green-sand 
and loam molding as to scientific points, etc. 

Vent, vent, my boy, is the essential dif- 
ference and where, 


To know how, when, 


touse the vent wire is one of the best evi- 
dences of good judgment in a green-sand 
molder. 

‘*Indry sand, my boy, they prod here and 
there with a wire until it begins to kink, 
and when it gets kinky enough they throw 
it carefully among a lot of clamps or pig- 
iron. That'sdry sind. Loam, loam, they don’t 
use itat all.” (It ts evident the O. G. S. M. 
had a thread of sarcism running through his 
make-up. L. C. JEWETT. 


Fastening Hopes to Crane Hooks— 
Over-accuracy—Disposing of Turnings 
—Accurate Drilling—Babbitting Jig. 

Editor American Machinist: 

Being in a shop not long ago when a load 
fell by reason of being improperly secured 
to the hook, I have thought that it might be 
well to show the proper way of making fast 
in such a manner as to get not only speed in 
making fast and in letting go, but absolute 
security as far as slip of the rope is con 
cerned 

Any ‘sailor man” will tell you that the 
proper way of making fast in such case is 


by a ‘‘ Blackwall hitch.” This is made by 


i 
\ 





Fig. 1. Blackwall Hitch 





Fig. 2. Bill Hitch 
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Ropes FOR CRANE Hooks. 


laying the end of the rope across the hollow 
part of the hook (say, from right to left, as 
in Fig. 1), then taking the ‘‘ standing part” 
(that is, not the free end), back over the neck 
of the hook (say from left to right) and 
bringing it down in the hollow of the hook 
(say from right to left), over the ‘‘ free” part 
or end. 

In making this hitch, the loop is not to be 
brought down into the hollow of the hook, 
but kept well up on the neck, as shown in 
Fig. 1. 

To make a ‘bill hitch,” which may be 
considered as slightly more secure than the 
‘*Blackwall,” proceed just as for the 
‘* Blackwall,” passing the free end of the 
rope along one side of the hook (say to the 
eft), then around back of the neck (say from 
right to left), then bring it in front of the 
‘bill’ (as from left to right) and pass it 
under, between rope and hook, all as shown 
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in Fig. 2. Or go about it the other way to ; 
pass the free end under the standing part, 
from left to right, making a loop with the 
ends to the right ; slip this over the bill and 
the neck of the hook (beyond the bill) so as 
to let the standing part pass into the throat 
to the left, and the free end lie to the right. 


At the Centennial there was a platform 
scale exhibited, presided over by an attend 
ant who weighed each person who wished 
it, and gave him or her a card on which his 
weight in pounds and ounces (and I am not 
sure but it was also in fractions of an ounce) 
was recorded as having been taken on the 
specified day, on the celebrated Blank Co.’s 
standard scales. 

Now it happened that the scale-beam was 
Still, it 
made the folks happy, and the matter seems 
did 
instance of over-accuracy. 


notched only to quarter pounds. 
to me now, as it then, humorous, as an 
But it is not the 
only one across which I have come for a 
long time. For 
gun” in 


instance, in a gun shop 
the of cannon) the 
boring is conducted very much like a re 
ligious rite, in the attempt to get absolute 
accuracy in diameter and absolute straight 
ness of 


se 


(using sense 


bore. There are about as many 
steady-rests as the law allows, in order to 
obviate the possibility of any lack of straight 
the finished But the 


piece is mounted on its trunnions, its long 


ness in bore. when 
tube projects out unsupported, and the muz 
zie droops as a matter of course. 

The only way to get a gun bore straight 
is to rotate” the piece itself instead of the 
tool 


Just what to do with the turnings, and 
how to handle them most readily is a ques 
tion which often agitates large establish 
ments. They have a certain market value, 
where they are not disposed of in the shops 
that make them ; but if they are mixed, that 


is, brass and iron, or even steel iron 
together, they are neither usable nor salable. 
In the Works, where 
there are runways all over the concern, all 


the kinds of turnings—cast-iron, 


and 
Baldwin Locomotive 


wrought 
iron, steel and brass—are kept separate to 


start with; this being more readily done 
here, where piecework is the rule (clear 


down to labor) than where the other system 
prevails. The accumulations of each day are 
brought over in cars, each kind separately, 
of the boiler house, 
where there are shoots to convey them from 
hoppers marked plainly with the name of 
each kind of turning, to cars og wagons on 
the street level. 


to the second story 


This system saves time in 
handling the material, and permits its de 
livery from all over the shops (covering 
several city blocks) to a certain point, all of 
a kind together. 


In the average shop when a workman has 
a hole to drill he makes his cross marks on 
a chalked surface with a scriber, then takes 
a prick punch, and marks a center (which 
may or may not correspond with the exact 
intersection of the cross marks), scribes a 
circle, takes his punch and makes four prick 
marks as nearly as he can on the circle, and 
then proceeds to drill the hole ; drilling away 
these prick marks. The chances are about 
even up that he will not get the hole properly 
centered; also that if it is wrong that fact 
does not appear. 

In the shops of Hugo Bilgram, the circle 
is scribed a trifle larger than the hole is to 
be, and deep enough not to be obliterated by 
the chips; no prick marks are made, and 
the workman is required to drill inside 
the circle, using the latter itself for the 
‘* witness.” 

This. is much better to drill to than the 
four marks, made with greater or less (usu- 
ally less) accuracy to represent where a 
circle is or was ; and when the hole is drilled 
the circle, being still visible, shows whether 
or not the hole is in the proper position, and 
if itis not, how much “out” it is. 

Where it is desired to have a definite dis- 
tance between babbitted holes, asin a con- 
necting rod, the method employed by the 
builders of the Westinghouse high-speed 
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engine insures absolute accuracy, while at 
the same time reducing the cost considera- 
bly. There is a jig made consisting of a 
horizontal slab having in it two vertical 
pins which are exactly as far apart as the 
desired distance between centers of the 
holes in the connecting rod ; the diameter 
of the pins being practically that of the 
crosshead pin and crank pin. The rod, 
with the holes previously bored, is placed 
over these two pins and babbitted in posi 
tion: the pins serving as mandrels to insure 
the proper diameter, parallelism, etc., of 
the holes. G, 
{A similar plan is used in the construction 
of woodworking machinery, and has been 
referred to in these columns.—ED. } 


Picking Over Centers—Standard Center 
Angle. 
Editor American Machinist: 

Picking over centers, as most commonly 
conducted, | believe to be one of the most 
unsatisfactory jobs in the shop. 

In many cases, of course, it is practicable 
to run the work in the back rest and true 
out the center with a lathe tool, and many 
times this is the quickest way. Sometimes 
the object is not to make the work run true, 
but to throw it out of true a certain amount, 
and sometimes the work is to be trued at a 
place where it is not practical to use the 
back rest. 

Fig. 1 shows a center scraper that I have 
seen quite extensively used for scraping 
over centers. It is made with one edge or 
lip like a common flat drill, but with the 
other rounded so as not to cut in either di- 
rection. This tool, if held in line with the 
work, and otherwise handled correctly, will 
do the business, but I have found considera- 
ble difficulty in handling it correctly. If 
the countersink in the work fits the lathe 
center (as of course it should) and the center 
scraper is held out of line with the work (as 
it is likely to be) asin Fig. 1, it will be seen 
that considerable scraping can be done with- 
out changing the truth of the work at all— 
scraping that results only in lessening the 
wearing surface on the side scraped, which 
often causes the center to wear over at a 
time when such actions are considerably out 
of order. Of all the things that make a ma- 
chinist weary, picking over centers with 
such a tool and trying results until his 
patience is about exhausted, and then, when 
he continues operations on the job, to find 
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its former position and the operation re 
peated as many times as is necessary. 

After a little practice, a person can draw 
over a center very nicely and quickly, 
taking areal shaving each time, and with 
out getting the center out of shape, for after 
the center is drawn over sufficiently, the 
reamer can be used to roundit so that annoy 
ing wear will not take place. A lathe with 
lever feed on the tail spindle is very handy 
for this purpose. 

‘*Many men of many minds.” This is the 
reason why we have so many center angles. 

It is difficult to get all minds to favor the 
same idea. There are some worthy reforms 
that I never expect to see carried out for 
this reason, but such a very little matter as 
lathe center angles should not be allowed to 
work as much bother as it has in the past 
and is now doing. A shop that sticks to one 
angle, whatever that may be, does not ex 
perience so very much trouble until they 
undertake to repair some other shops’ work. 
I once worked in a shop where they did not 
have any more bother with their neighbor's 
centers than with their own, for they had 
all angles from 60 degrees to 90 degrees, 
and the fellow who was not allowed to finish 
his work in the lathe he started it in, 
considered in hard luck, and in cases where 
truth was expected the work was often in 
harder luck. 

As other changes have taken place since 


was 


the time when the machine shop was in a 
corner of the blacksmith shop, and the 
blacksmith’s helper was boss machinist, this 
variety of center angles in one shop had to 
go. 

I happen to know that on the earth to-day 
there are in use recognized as standard, by 
some people, center angles of 55 degrees, 60 
degrees, 75 degrees, 80 degrees and 90 de 
grees, and I suppose all of these different 
people are ready to swear that their own 
center angle is the best. 

In the shop where they used all angles 
they finally adopted 60 degrees because that 
seemed to work the best. The case here is 
much the same as in many other things in 
the shop. ‘The tools that will stand the 
most carelessness are not always the most 
economical, 

When Bill Smith tries to cut off a 2-inch 
shaft 4 feet long, in the centers, without back 
rest, and with one of his favorite cutting-off 
tools, and when that shaft breaks and wrecks 
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the centers wearing over badly, and perhaps 
this ata time past a remedy, is one of the 
weariest. 

Fig. 2 shows a plan that is often practica- 
ble, and when properly conducted (which is 
not quite the same as properly conducted 
when applied to Fig. 1) will produce satis- 
factory results. 

I do not pretend to say that this is new, 
but one of those good things that deserves 
to be better known. Fig. 2 is only to repre- 
sent a piece of work as ordinarily drilled and 
reamed in the lathe. The common halved 
center countersink is held in the chuck, but 
instead of revolving the countersink, the 
spindle should be locked, in any convenient 
way, with the flatted side of countersink 
(I prefer) vertical. 

After the work has been marked (I gen- 
erally use a chalk mark on the side toward 
which the center needs drawing) the center 
can be scraped over by working the shaft or 
work back and forth a little less than one- 
half revolution, while the tail-stock spindle 
is, as properly as possible, gradually tight- 
ened till the marked side is reached, and as 
gradually released for the same distance on 
the other side, when the work is returned to 
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both lathe centers, Bill is apt to favor 100 
degrees as the proper center angle. Some 
times when Bill is squaring up the end of a 
piece of work, and he carelessly slacks up 
too much on the tail center and allows the 
work to go floating about on the point of 
lathe center, he is apt to favor a blunter 
center. 

The case seems to be one of how much 
carelessness should be purchased at the ex- 
pense of convenience and good work. I do 
not remember of ever seeing a 60-degree 
center broken that could not be fairly laid to 
carelessness, unless you might not class lack 
of judgment as carelessness. Of course it 
requires some judgment to know when to 
let up on that cutting-off tool just before 
the shaft breaks, but a careful man does not 
intend to work right down to the breaking 
point. 

I think more lathe centers are wrecked in 
cutting off work than in any other way. 

A MECHANIC. 

Rapid progress is being made in prepara- 
tion for the exhibition to be held in Berlin 
next year, and a very large space is to be 
devoted to machinery and electricity, etc, 
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An Indicator Improvement. 


As we all know, friction is one of the 
worst enemies of exact indicator practice, 
and much ingenuity has been expended in 
eliminating it 

Many makers and users of indicators be 
lieve that an important point is gained by 
the use of a universal (ball and socket) joint 
between the piston of the indicator and its 
piston rod ; but owing to the fact that this 
as well as all other parts of the instrument 
moved by the steam pressure must be as 
light as it is possible to make them, this ball 
and its socket have been made smaller than 
considerations of lubrication, freedom from 
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excessive wear and free working would 
alone indicate that they should be made. 

To overcome this difliculty, the arrange 
ment shown in the accompanying engraving 
has been devised. It of course involves pre 
cisely the same principles as are involved in 
the previous constructions, and is believed 
to have all their advantages, but the joint, 
being located in the head where it has no 
movement, can be, and is, made as large as 
necessary to give ample bearing and dura 
bility. 

The engraving shows the improvement 
applied to The Robertson-Thompson instru 
ment, but it can be applied to any of the 
standard makes. It is made by the Hine & 

fobertson Co., 61 Cortlandt street, New 
York. 

ance aaianiili 

Mr. Charles Hine, a native of Virginia, 
a graduate of Washington High School, of 
the West Point Military Academy, and of 
the Cincinnati Law School, and until re 
cently a lieutenant of the United States 
Army, is now a freight brakeman on the 
Chicago Division of the Big Four System. 
He has drawn his first month’s pay, 360.20, 
has fallen into a cattleguard, and has 
smashed a finger and lost a nail already 
He is of spare figure, and not too strong 
physically, so we hope that he will soon be 
qualified to graduate from his present school 

pisancn pila iammoniasin 

William Stackpole, a well-known maker 
of nautical and engineers’ instruments 
(transits, levels, ete.), died at his home in 
Brooklyn on the 21st inst. at seventy-six 
years of age. He came to this country from 
Ireland at sixteen years of age, and has been 
connected with the business named above 
ever since. He was a fine and conscientious 
mechanic, and was highly esteemed by all 
who knew him. 

=> 

Three patents issued, October 15th, to 
James W. Paige, Hartford, Conn., for a 
type-setting machine, the number of claims 
allowed being, respectively 130, 146 and 172. 
The application for the first patent was filed 
in 1882, for the second in 1887, and for the 


third in 1898. 
———- 6 ipo ‘a 


When steel beams are carted through the 
streets they should be wrapped in paper to 
stop the infernal noise. How would it do 
to lay some pieces of old rope between them 
at both ends ” 

————— ae —_——= 
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Some surprise is expressed in some quar- 
ters at the action taken by the Secretary of 
the Navy regarding inspection of the two 
torpedo boats that are to be built by the 
Herreshotfs The usual practice of having 
in inspector constantly on duty has, it 
seems, been abandoned, on the ground that 
with such reliable firms as the one men 
tioned, the Cramps, or the Union Iron Works, 
such constant inspection is unnecessary, and 
is a needless annoyance and expense. 

When the character of some of the in- 
specting that has been done is considered, it 
seems probable that the department will do 
just as well to dispense with it, but a diffi 
culty will appear probably if any attempt is 
made to discriminate between the various 
firms that do such work. One firm will 
hardly be expected to coneede that in 
spectors are needed in its own yards and 
not in those of a competitor 

a 
A Report On Strikes 


Ina recent report by United States Com 
missioner of Labor, Carroll D. Wright, 
much attention is given to the subject of 
strikes and lockouts in industrial establish 
ments. The investigation of these extended 
over a period of seven and ahalf years, and 
involved 2,391,203 employes. In twenty-six 
leading manufacturing cities the loss in 
wages was $35,000,000, and to employers 
529,000 000 

For the period covered by the report, out 
of the 46.863 establishments affected by 
strikes, success in their demands was gained 
by the employes in 20.397, partial success in 
1,779 establishments, and failure followed in 
Out of the 3,832 es 
tablishments having lockouts 1,888) suc 


21,687 establishments 


ceeded in gaining their demands, 391 par 
tially succeeded, and 1,558 failed. The lead- 
ing cause of strikes was for an increase of 
wages, and these represented 25 per cent. of 
the whole number. Thirteen per cent. were 
for reduction of hours, 8 per cent. were 
against reduction of wages, 7 per cent. were 
sympathetic, 6 per cent. were for increase of 
wages and reduction of hours, 4 per cent. 
were against employment of non-union men, 
and 8 per cent. for a recognition of the 
union 
a 

Spanish Gunboats for Cuban Waters. 


Messrs. James and George Thomson (Lim- 
ited) of Clydebank, Glasgow, are about to 
deliver seven gunboats to the Spanish gov- 
ernment, which are interesting as having 
been built under exceptional pressure for 
the purpose of taking part in the suppression 
of the rebellion in Cuba. The names of 


the vessels are as follows : ‘* Hernan Cortes,” 
“Pizarro,” ‘‘ Vasco Nunez de Balboa,” 
‘* Diego Velazquez,” ‘‘ Ponce de Leon,” 


‘* Alvarado” and ‘‘ Sandoval.” The vessels 
are not all of the same type, but have 
displacements ranging from 300 tons to 100 
tons, and the speeds range from 13. to 12 
knots. The vessels are being delivered fully 
armed with quick-firing guns of the Maxim 
type, the largest gun having a caliber of 
3 inches, and firing a shot of 14 pounds in 
weight. The contract for the vessels was 
signed on July 11th: the first vessel was 
launched on August 24th, and the last of 
the seven on September 20th. The first, 
the ‘* Hernan Cortes,” was ready for delivery 
on September 11th, and the whole seven 
gunboats were completed on October 1st. or 
ten days within the contract time. Owing 
to the intervening of the Glasgow Fair 
holidays from July 11th to July 22d, the 
actual construction of the ** Hernan Cortes ”’ 
was not commenced until the 22d. The 
vessel was therefore constructed in 45 work- 
ing days, or little over seven weeks. The 
company accepted the work under heavy 
penalties, but have easily met all the re- 
quirements of the contract; nor has_ this 
work been expedited at the expense of the 
other ships under  construction.—London 
Temes. 
ape: 

A press dispatch dated 18th inst., announces 
that a strike of tool makers took place at 
the bicycle shops of Toledo, Ohio, on the 
17th for a 10 per cent. advance in wages, 
and that nearly 5,000 men had been made 
idle by it. Such a strike is, so far as we 
know, unprecedented. In the dispatch it is 
stated that the Manufacturers’ Association 
declined to accede to the demand and closed 
their shops. 
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Is Ignorance Ever Innocence? 


This may not strike anyone as a question 
having any mechanical bearing, and, there 
fore, as not coming within our province to dis 
cuss, yet we have little doubt that it has at 
different times shaped itself in the mind of 
many a mechanic, and in connection with me- 
chanical affairs. It is not as easy a question 
to answer as at first sight it might seem to 
be. The expression is common enough that 
‘he is not to blame because he did not 
know any better.” 
law is allowed to excuse no one, and human 


Ignorance of the civil 


law would seem to be of the same pattern 
with the law of the universe. Ignorance 
begets folly, and, judged by the severity 
of the punishment which the natural course 
of events usually inflicts upon folly, it 
would seem that there can be no greater 
crime than ignorance. There are, of course, 
different grades or conditions of ignorance, 
and where the answer to our question might 
be easily enough rendered in one case, it 
might be very difficult of solution in a sec- 
ond, and in a third case the answer might 
be completely reversed. There are cases 
where a man does not know, knows that he 
does not know, tries to learn and is learning. 
There are other cases where, as before, the 
man does not know and knows it, but does 
not try to learn. Then, again, there are 
those who, still as in the first instance, 
know that they do not know, but cannot 
There is still an- 
other class whose ignorance is of the densest, 
yet is exceeded by the density of their 
ignorance of their dense ignorance and in- 
All of these classes find more 
or less numerous representation among the 


find the way of learning 


competence, 


workers in the shops, but the worst of it is 
that they are all to be found also among the 
proprietors or managers of mechanical or 
manufacturing establishments, and the sift 
ing process seems to be much slower and 
less effective when working upon the ma 
terial at the top of the pile than upon that 
at the bottom. While we are so exercised 
over the scarcity of skilled and reliable 
mechanics in the shops, and are consulting 
as to the remedy, it would seem to be also 
a proper time to call attention to the lack of 
knowledge and judgment in those who are 
in the positions which make their deficien 
cies more potent for evil than those of the 
individual worker in the shop. The con- 
sequences, or, as some would read them, 
the punishments, for ignorance in high 
places can no more be escaped there than 
elsewhere. The degrees of culpability vary 
greatly, but we are tempted to doubt if we 
always weigh them justly, when those we 
hold to be most innocent are capable of pro 
So far as it 
may be true of the poet, it is also true of the 
mechanic that he is born and not made. 
There is such a thing as a natal gift 
of mechanical aptitude without which 
eminent success in mechanical lines is 
scarcely possible. A middle class of mortals 
are capable of being trained to the perform 
ance of the average mechanical operations, 


ducing the most derangement. 


and these, without any discoverable mani- 
festations of mechanical tendencies, prob 
ably comprise the majority of men in the 
shops. A third class there is also who dis- 
play absolute inaptitude for mechanical 
ideas of any kind, and cannot be trusted 
with the performance of any responsible 
mechanical operations. Men of this class 
are not drawn to the shop by their own 
tastes ; some of them are driven into it by 
circumstances, and suffer there and are 
suffered for a time, but they generally get 
weeded out by the process of the survival 
of the fittest, and henceit happens that some 
of those who could not have been tolerated 
in the shops to run the lathes, and ram the 
flasks, and weld the connecting rods, become 
the capitalists over the shops instead of the 
botches in them. It need not be said that 
their capacity for mischief in such positions 
is inversely in proportion to their mechanical 
instincts. By the attraction of taste and 
fitness which draws the best natural me- 
chanics into the direct activities of the 
trades, and the repulsion that is continually 
driving away those who have no mechanical 
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qualifications, it comes to pass that in this 
most mechanical age mechanical fitness and 
ability is more scarce than it should be 
among men of wealth and power who have 
control of all great affairs. No question 
would seem to-day to be more pressing than 
that of the mechanical education of million 
aires so that they may not be continually 
inveigled into unmechanical schemes, and 
so that they may know a good thing when 
they see it. The question with which we 
started it is not necessary to answer in haste, 
but it may be kept to think over. 
+e —__—_ 


The Outflow of Skilled Mechanies. 


Some shop proprietors and many of the 
trade papers are worrying over the scarcity 
of skilled, or, rather, of highly skilled work- 
men, and they are making the usual sugges- 
tions for providing a more constant and 
The situa 
tion is not, apparently, a very serious one, 


adequate supply in the future. 


as we do not hear of any work going undone 
or being turned out in bad condition, and if 
the demand for elaborate and accurate ma- 
chinery should largely increase, we have no 
doubt that means would be secured for satis- 
fying it. 

The remedial measure generally proposed 
and advocated is in the wider dissemination 
and more extended scope of the trade schools, 
so that those who enter the trades will be 
better prepared at the beginning, and will 
have greater promise of excellence and skill 
all the way as they advance. Now we 
would be the last to say a word against the 
trade schools ; but, as we regard the present 
problem, the trade schools are not an im- 
portant factor init. The trouble largely in 
the mechanical world, and especially in the 
machine shop, is that the skill that is de- 
veloped in the shop is not retained there. 
It is continually flowing off at the top, and 
we are inclined to think that the outflow is 
at a constantly accelerated velocity, and this 
there is no proposition to check in any way. 
There may be some suggestion of remedy 
in the better education of those who enter 
the shops, but between the entrance of the 
apprentice and the full development of the 
excellent and highly skilled workman a long 
period elapses, so that relief by this means 
must be, at best, remote; and, after all, it 
may tend rather to exaggerate the complaint 
than to relieve it. For if we are by this 
means, or by any means, eventually to pro- 
vide workmen better qualified for the more 
difficult and responsible operations in the 
shop we are equally enhancing their quali- 
fications for the positions outside of the 
shop which are continually enticing them 
away. Probably few persons realize how 
many positions outside of the shop are filled 
by machinists drawn from the shops, and 
generally better filled than they could be by 
any men without the machine-shop training. 
If anyone of mature years has been cognizant 
of the personnel of a machine shop for a quar. 
ter of a century it will be strange if he does 
not know of several of the best workmen who 
have permanently left the shop for more re- 
munerative positions, and principally because 
of their qualifications as machinists. What 
we are saying does not involve any com- 
parison of the relative skill of the machinist 
with that of the allied trades, such as the 
blacksmith, the molder, the patternmaker, 
the boiler maker, or any other. These all 
require skill that is only developed to full 
excellence by good mental and physical 
powers under years of discipline ; but none 
in these trades, it will be readily admitted, 
are subject to the external enticements that 
beset the machinist. Many good machinists 
become engineers of the large factory en 
gines, or of the electric light and railway 
plants which are now so numerous, in fact, 
the presumption is that these men are ma- 
chinists. The electric stations have drawn 
a great many men from the machine shops 
for other positions in connection with the 
operation and maintenance of their machin- 
ery. So inall the places where machinery 
is employed, which is everywhere, machin- 
ists are constantly finding permanent place, 
and the total combined drain of machinery 
upon the trade is enormous. And then it 
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is to be remembered that skill is a mental 
much more than it is a physical manifesta 
tion, and the study of machinery gives the 
mind a better exercise and discipline than 
geometry has always been assumed to do, 
as it embraces geometry and much more, 
and the graduate of the machine shop is 
well trained to compete with men as they 
are found in every line of business, whether 
And so men go out of 
the shop into lines that are little associated 


mechanical or not. 


with machinery, and still are often success 
ful. When depressions of business occur 
many good men are forced out of the trade 
into other lines of activity and never return 
to it again, and it is when the resumptions 
of the wasted activities occur that we hear 
most of the scarcity of skilled workmen. 
Obviously steadiness of employment and 
wages that will enable the men wisely resist 
the offers that beset them from the outside 
will keep many more of them in the trade, 
and there will then be less complaint of the 
lack of skilled men in the shops. 
— 
Information About Patents. 

Our correspondent who is writing the 
series of articles on bicycle manufacture had 

his manuscript quite an extended and de- 
tailed notice of the patents granted to and 
controlled by the Indiana Novelty Manu- 
facturing Company, whose processes of rim 
manufacture were recently described by him; 
which detailed statement we replaced by a 
general one to the effect that numerous pat- 
ents had been taken out on both rims and 
processes of manufacturing them ; which we 
consider sufficient. 

We have before this defined our position 
with regard to publishing statements re- 
specting patents that have been taken out 
on machines or parts of machines described 
and illustrated by us, and we believe that, 
all things considered, it is better—that we 
shall come nearer doing justice to ourselves, 
to our readers and to all concerned, by uni- 
formly avoiding such detailed or specific 
mention of patents, and confining our arti- 
cles strictly to what they purport to be, 7. e., 
a description of construction and method of 
operation. 

It only occasionally happens that we 
know just to what extent a machine is cov- 
ered by patents, and often we do not know 
whether there are any patents upon it at all 
or not. In such cases we must omit mention 
of patents, and if we do and then mention 
them in other cases the conclusion might be 
drawn that no patents had been taken out in 
cases where we failed to mention them. 

It may be well to warn our readers that in 
this series of articles on bicycle manufacture 
we shall, of course, illustrate and describe 
many things that are patented, but that we 
cannot undertake to give full information 
regarding patents. 

It can be depended upon generally that 
any line of manufacture is more or less pro- 
tected by patents, and it is pretty generally 
understood, we think, that anyone who pro- 
poses to go into a given line of manufacture 
must first thoroughly examine the ground. 
The competition of one so indiscreet as to 
omit taking such a precautionary measure is 
not generally to be much feared. 

If we were to undertake to give informa- 
tion regarding such things—information that 
would be of any real value to anyone, we 
would be going outside of our field for the 
benefit of a very few of our readers, and 
would then not do the work as well as it 
would be done by a competent patent attor- 
ney engaged to make a specific investiga- 
tion. 

——_-a>o__——_ 


Steering by Throttle. 


The unfortunate rudder of the American 
Line steamer ‘‘St. Louis” asserted itself by 
a complete breakdown ina gale on the last 
easterly voyage. The ‘St. Louis” left 
New York on October 16th, and the rudder 
was broken when about 800 miles from 
Southampton, the steering for that distance 
being accomplished by the twin screws. 
This latest break is reported to have been at 
the bottom or step of the rudder, while the 
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former occurred near the top. 
rudder, it will 
from the ‘‘ St. Paul.” 
accident and the circumstances of it would 
make it appear that the defect in the rudder 
is in the design rather than in the workman 
ship. 


The present 
be remembered, was taken 


This second disabling 


——_._ go —__—_ 
Death of Ex-Governor Ames. 


Ex-Governor Ames, of Massachusetts, who 
died on October 22d, aged 64 years, was one 
of 
State, Governor Banks, used to say of him- 
self, he was a graduate of 
bell on the top and a water wheel under- 
neath.” Oliver Ames had a common-school 
education, and at the of sixteen his 
father put him into the shovel works, where 
he worked side by side with the other men 
until he twenty. Then in 
Brown University for two years, and after 
that returned to the factory, and later be 
came its superintendent. He 
kid-gloved manager, but was familiar with 


us. As a former governor of the same 


sé 


a college with a 
age 


was he was 


was not a 
the smoke of the forge, and worked as hard 
He was of an inventive 
turn and of untiring industry, and was a 
valuable addition to the experts employed 
in improving the plant and its product, in- 
venting several processes for expediting the 
work and reducing the labor cost. Later 
his time and energies were fully occupied 
in the disentanglement of his father’s com 
plicated business interests, and in the duties 
of political life. 


(juts stn mp) 
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as any of his men. 








SWERS. 








tions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.’ This department is usua ly crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 


(387) J. W., Detroit, Mich., writes: 
Kindly give rule for computing the capacity 
of fan blowers, also for computing their 
horse-power. A.—We cannot give you 
rules applicable to all cases. The best way 
will be to procure catalogs from the manu- 
facturers, who generally give the capacity 
of the fans and blowers built in their works, 
and the power required to drive them. 


(B88) W. C., Jamestown, N. Y., writes: 
Please let me know what kind of material 
to use for making a form or metal mold into 
which I can pour composition, and thus 
make small castings in the same mold from 
time to time. .4.—A cast-iron mold will 
answer your purpose, provided it is arranged 
or divided into separate pieces as the form 
of the casting may require for taking it out 
of the «mold. 


(889) G. C., Bellville, N. J., writes: 
Please let me know if gasolene in contact 
with a steam coil is dangerous. I want to 
put a steam coil into an air-tight tank and 
warm the liquid while it is being converted 
into gas. I donot want totry the experi 
ment unless I am sure that the heat from 
the live steam will not cause an explosion. 
A.—Do not try the experiment—it is very 
dangerous. 


(890) L. P. M., Philadelphia, Pa., writes : 
The following is an extract from W. 58. 
Auchincloss’ book treating on the ‘* Link and 
Valve Motion:” ‘‘Suppose a cut-off were 
required at a piston position of 0.93 of the 
stroke, or a crank angle of 150 degrees , 
When the eccentric stands at right angles 
to the crank, the exhaust closes and release 
commences at the extremities of the stroke, 
consequently, if the eccentric be moved 
ahead 80 degrees, not only will the cut-off 
take place 30 degrees earlier, or at a crank 
angle of 120 degrees instead of 150 degrees, 
but the release as well as the exhaust will 
take place 30 degrees earlier, or at the 150- 
degree crank angle.” Now kindly explain 
to me through your columns why we should 
not have a crank angle of 180 degrees in- 
stead of a crank angle of 120 degrees as 
stated. A.—The author does not mean to 
move the eccentric 30 degrees ahead of the 
crank angle of 150 degrees as you seem to 
understand it, but to move it 30 degrees 
ahead of a crank angle of 90 degrees. It 
should also be remembered that in the case 
under consideration a rocker is used between 
the valve and the crank shaft. Looking at 
the problem in this light, we believe you 
will have no difficulty in understanding it. 
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(391) O. G., Philadelphia, Pa., writes: 
Kindly give me a rule for computing the 
greatest safe load a saddle, suchas shown 
below, will carry. A.—In problems of this 
kind there is difficulty in determining the 
distribution of the load, because in prac 
tice the saddles are not finished, and there- 
fore the load may bear at the middle point 
only, or at the outer points, or at several 
points along the arc. We should therefore 
assume that the whole load is carried by the 
section at C D, and that the supports at # 
and F' simply steady the load. The area of 
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jection A-B 
the section at C D is 2.81 square inches, 
and assuming that each square inch can 
support with safety 10,000 pounds, then the 
whole load which the saddle can support 
is 2.81 x 10,000 = 28,100 pounds, or 14 
tons. The area of each of the supports at 
Ek and F need to be only one-half the area 
of the section C D. If the load should 
bear on the points G and Z/ then the ribbed 
portion under these points should be con- 
sidered as beams, and their strength investi- 
gated by the fundamental formula given in 
answer to Question 376, page 829 current 
volume. 


(392) W. W., Buda, Ill., writes: In two 
of my text-books, under the definition of 
‘‘atmospheric pressures,” it is stated that 
14.7 or 15 pounds is equal to one atmospheric 
pressure, and that two atmospheric press 
ures are equal to 60 pounds, and four equal 
to 120 pounds. I always thought that two 
atmospheric pressures were equal to 60 
pounds. I cannot see how, or by what rule 
the above pressures advance as they do. 
Kindly explain. A.—This seems to be a 
case of careless or hasty reading on your 
part. One atmospheric pressure is equal to 
14.7 pounds, or in round numbers 15 pounds 
per square inch, hence two atmospheric 
pressures are equal to 15 K 2 = 30 pounds 
per square inch, and not 60 pounds as you 
have always thought to be the case ; and 
four atmospheric pressures are equal to 15 x 
4 = 60 pounds per square inch. One atmos- 
pheric pressure will support a column of 
mercury 30 inches high, hence two atmos- 
pheric pressures will support a column of 
30 X 2 = 60 inches ; and four will support a 
column of 30 x 4 = 120inches. You will 
find that your text books give the pressures 
equal to 60 inches and 120 inches, and not 
60 pounds and 120 pounds. 2. I inclose a 
circular trom a gas engine builder, and to 
my idea he is away off and is working on 
old ideas that have been exploded more 
times than the gas in his engine. You will 
see that the engine takes gas at both ends 
of the cylinder. Kindly give your opinion 
on the matter. A.—We see nothing wrong 
with this engine. Gas engines of this 
type are made, and have their advocates. 
Further than this we cannot criticise any 
particular type or make of engines. 3. 
Please inform me how to compute the horse- 
power of a rotary engine of the type shown 
in sketch. A.—Multiply the number of 
revolutions per minute by the mean travel 
of that part of the slide which is acted upon 
by the steam by the area of this part in 
square inches, and by the steam pressure per 
square inch, and divide this product by 
33.000 ; the result will be the horse-power. 
Do not waste your time in attempting to 
make an engine of the type as shown on 
your sketch to run with any satisfactory 
results. 




















Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 
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American Machinery in Bombay. 


The U.S. Vice-Consul, at Bombay, India, 
writes us that ‘‘ American” machinery is 
not introduced here to any extent excepting 
in the case of sewing machines in which the 
Wheeler & Wilson and Singer Co.’s seem to 
have made a great success. The manufact- 
ure of cotton is the chief business in the 
manufacturing line in this part of India. In 
Bombay City and Island there are 70 mills 
and in other partsof the Bombay Presidency 
29 more, making a total of 99 mills. These 
have 2,563,728 spindles, 24,284 looms, em 
ploy 89,815 hands, and consume annually 
8,054 660 ewts. of cotton. There are also a 
large number of cotton presses and ginning 
mills in this presidency. I mention these 
facts to show you in what line the greatest 
amount of machinery is used, 
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Sea-Going Coast-Line Battleships Nos. 
5 and 6, 


The following is taken from a circular 
defining the chief characteristics of two 
sea-going coast-line battleships of about 
10,000 tons displacement, for the U. 8. 
Navy. 

In the act making appropriations for the 
naval service for the fiscal year ending June 
30, 1896, provision is made for two sea-going 
coast-line battleships, to cost, exclusive of 
armament, not more than four million dol- 
lars ($4,000,000) each. One of the battle- 
ships to be built on or near the coast of the 
Pacific Ocean, or in the waters connecting 
therewith, provided that if it shall appear 
from the bids received that the said vessel 
cannot be built ata fair cost at the place 
fixed therefor in the proposal, the same may 
be built elsewhere in the United States. 

In the cost of armament is included, be 
sides the guns, ammunition, etc., all armor 
of turrets or barbettes, gun shields, etc., di 
rectly pertaining to the protection of the 
guns and loading positions only. 

These vessels are to built under the 
provisions of the act of August 3, 1886, 
entitled ‘‘An Act to the Naval 
Establishment,” to materials for said 
vessels, their engines, boilers and machin 
ery, save that in all their parts said vessels 


be 


Increase 
as 


shall be of domestic manufacture. The con- 
tracts under which the are to 
built are to be in accordance with said act, 
except that no premiums are to be offered. 
It is further stipulated in the act of March 
2, 1895, that the vessels may be constructed 
of steel or other metal, or of alloy. 

The Department in advertising for these 
vessels to be built by contract, will invite 
proposals under two classes, viz. : 

CiaAss 1.—For the the 
hull and the machinery, including engines, 
boilers and appurtenances, equipment, ex- 
cept anchors and chains, and for the installa- 
tion of ordnance and ordnance outfit 
plete in all 
plans and specifications provided by the 
Secretary of the Navy. 

Cass 2.—For the construction of the hull 
and the machinery, including engines, boil- 
ers and appurtenances, equipment, except 
anchors and chains, and for the installation 
of ordnance and ordnance outfit complete in 
all respects, in accordance with plans and 
specifications submitted by the bidders. 

Bidders may, if they so desire, adopt the 
plans and specifications of the Department 
for the hull or machinery, or any part of 
either, and embody them in their plans and 
specifications to be submitted with their 
proposals. 

All designs of machinery must fulfill 
certain general requirements of the Depart- 
ment, regarding which all necessary infor- 


vessels be 


construction of 


com- 
respects, in accordance with 
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mation will be supplied on application to 
the Bureau of Steam Engineering. 

Any design of the vessel submitted must 
be in suflicient detail, accompanied by such 
plans, specifications and calculations as to 
enable the Department to readily determine 
its value and that it fulfills the herein-men- 
the 
tions to include complete calculations of 


tioned general requirements ; calcula- 
weights, displacement and range of stability 
under the of 
deep load displacement, 


conditions normal displace 
and light 
displacement ; such calculations as will de- 
termine the extent of injury 
below the armored deck, which may 
suffered while retaining satisfactory buoy- 
ancy and stability, and also such calcula 


ment, 
above and 
be 


tions as will demonstrate the satisfactory 
strength of the whole structure 

It is contemplated, in the Department’s 
design, to drive the vessels by twin screws. 
The the vertical 
expansion type, two in number—one on each 
shaft The boil- 
ers are placed in four compartments, and are 
five in number, three of them being double- 
ended, and two single-ended. 

The following elements and qualities are 


engines to be of triple 


and in two compartments. 


obtained and provided for in the Depart- 
ment’s design, and their equivalent must be 
obtained and provided for in all designs sub 
mitted. 

(1). The speed to be maintained at sea for 
four consecutive hours, under conditions to 
be prescribed by the Secretary of the Navy, 
to be not less than an average of 16 Knots 
an hour. 

(2). The hull isto be of steel, not sheathed, 
with double bottom and close water-tight 
subdivision. 

The arrangements of decks above water to 
provide ample freeboard and berthing 
commodations, 

It to fit two military 
masts with fighting tops, to carry no sail. 


ac- 
is contemplated 


The boats to be stowed clear of the blast of 
but two lifeboats to be so carried 
as to be rapidly lowered under all conditions 
of weather. 

(8). The protection of the hull against in 
jury to the water-line region is to be afford 


the guns ; 


ed by means of a side armor belt of a maxi- 
mum thickness of not less than 15 inches, 
The 
belt to extend at least from the stem to the 
after barbette, and to maintain the maxi- 
mum thickness throughout the engine and 
from thence forward it may 
be tapered gradually to a thickness of 4 
The transverse armor at the after 
end of the belt, and just forward of the 
boiler, will be not less than 8 inches in thick 
Barbettes for 13-inch guns will have 
armor not less than 15 inches thick, except 
in rear where it will be reduced to 12 inches. 
The turret port plates to be 17 inches in 
thickness, the balance of armor plating 15 
inches thick. The ship’s side, from the 
armor belt to the main deck, will be pro 
tected by not less than 5 inches of steel 
armor, from barbette to barbette. 
be carried back of a portion of this 5-inch 


and a mean depth of 7 feet 6 inches. 


boiler spaces ; 


joches. 


ness, 


Coal is to 


casemate armor. 

An armored deck is to extend throughout 
the length of the vessel. Where this steel 
deck is worked flat the thickness will not 
be less than 2% inches, and where worked 
with inclined sides the slopes will be 3 inches 
in thickness. A cellulose belt is to be fit- 
ted along the sides the whole length of the 
ship. 

A conning tower of not less than 10 inches 
in thickness, having an armored communi- 
cation tube 
ness, will be carried in a suitable command- 


not less than 7 inches in thick- 
ing position, the tube extending to the armor 
deck and affording protection to voice tubes, 
bell wires, etc. 

The 8 inch turrets will 
posed on the 13-inch turrets, and the armor 
will 
on the port plates, and 9 inches elsewhere. 

In wake of the 5-inch guns on the main 
deck is to be continuous armor 6 inches 
thick extending between the turrets. Fur- 
ther protection is to be afforded by splinter 
bulkheads between the guns, 2 inches thick, 
extending from deck to deck, 


gun be super- 


be not less than 11 inches in thickness 
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Protection is to be afforded the smaller 
yuns by shields and extra side plating. 

(5). The 
torpedo tubes, eight torpedoes, and suitable 


torpedo outfit to consist of five 


allowance of gun cotton for mines and mis- 
The 


will be placed two on each broadside and 


cellaneous purposes torpedo tubes 


one in the bow 


(6). Provisions and small stores are to be 


carried for three months. Distilling appa 
ratus and evaporators will be fitted for fresh 
water supply, the allowance of water to be 
fifteen 


besides. water for sanitary purposes. 


carried to be sufficient for days, 
Cloth- 
ing, contingent and small stores to be carried 
in sufficient quantity for the service of the 
ship for one year. 

(7). It previously 


stated, to drive the vessel by twin screws. 


is contemplated, as 


The engines to be of the vertical, triple 


expansion type, two in number, in two 


separate compartments. The boilers to be 


of the cylindrical double - ended pattern, 
three in number, and two single - ended 


boilers, to be placed in four compartments. 
The weight of propelling machinery, includ 
ing water and should 
1,100 tons. 

Alternate machinery must fulfill the gen- 
eral requirements before laid down. 


stores, not exceed 


vp ePED press: 








(8). The total coal bunker capacity must 
not be than 1,210 
bunkers without trimming by hand, of 
which at least 410 tons are to be carried 
at normal displacement. 

(9). The 
consist of 


less tons, stowed in 


electric lighting plant should 
unit having 
engine, dynamo and combination bed plate, 
and each dynamo having a rated output of 
400 amperes at 80 volts. 


of the 


three units, each 


The total weight 


three units complete should not 
exceed 31.500 pounds. The total weight of 
the whole electric installation, including 


dynamos, engines, bed plates, all fittings, 
wirings and stores, and four search lights, 
should not exceed 44 tons. 


GENERAL DIMENSIONS OF 
DESIGN, 


DEPARTMENT 

Length on load line 
(normal displacement) 

Molded breadth at load water 


water 
368 ft. 0 ins. 


eres ‘Wasteeums Gar” & 
Mean draft at normal displace 
ment...... aiid Ok a Sacks ek ee 


Normal displacement (about).. 
Total coal capacity, loose stow - 


11,500 tons 


ET EG Seve PWG adie 45. oe 1,210 
Coal carried at normal dis- 
placement ............ 410 


If, on trial, the average speed shall equai 
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or exceed aspeed at sea of 16 knots per 
hour for four consecutive hours, the vessel 
will be accepted in so far as the speed is 
concerned, If the speed falls below 16 knots 
knots 
will be accepted at a reduced price—the re 
the rate of $100,000 per 
knots. If the speed 
falls below 15 knots per hour, the vessel 
will, in the discretion of the Secretary of the 
Navy, be rejected or accepted ata reduced 
the 


In case of 


and exceeds 15 per hour, the vessel 


duction being at 
knot speed below 16 


price mutually agreed upon between 
Secretary and the contractors. 
rejection, any money that may have been 
paid to the contractors, on account, shall be 
refunded. 

The time that will be allowed for the con- 
struction of these vessels will be three years 
from the date of signing the contract. 
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New Hub and Cone-Making Machine. 

We present herewith an illustration of a 
new hub and cone-making machine made 
by The Lodge & Davis Machine Tool Com- 
While it the 
essential features of a special machine, yet 
it is not special, and can be changed from a 
hub machine into a regular standard screw 
machine in minutes. It is 


pany, of Cincinnati. has all 


less than ten 
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screw, and will grip stock from 4 inch to 24 
inches diameter. 

The cutting made of 
full the hub, 
sharpened by grinding straight across the 


the best 


and 


tools are 
steel, the length of are 
face, without altering their form. 
with oil by a plunger 
pump, driven by a belt from the counter- 
shaft. 

The power feed to the bub rest, turret and 
cutting-off rest the 
spindle by cones, and is disengaged auto 
matically. 

Each 


They are 
constantly flushed 


is derived from main 


is furnished with set of 
tools for forming front and rear hubs, cut 
off rest, and two collets to suit size of stock 


machine 


for front and rear hubs. 
--_>- 
A New Coal Calorimeter—lL,* 








By R. C. CARPENTER. 

During the last year we have had in use 
in the laboratories of Sibley College an in- 
strument for determining the heating value 
of coals, which may be of interest to mem- 
bers of the society, and which is described 
in the following paper. 

The general appearance of the instrument 
is shown in Fig. 1, a sectional view of the 
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Hur AND CONE MACHINE. 


adapted to forming and drilling hubs, mak- 
ing cones, cups, axles, ete., of bicycles. 
The head stock is friction back-geared, 
and has a two-step cone for a 5-inch belt. 
The spindle is made of crucible steel, ground 
and journaled in bronze boxes witb provi 
sion for taking up It is furnished 
with the Parkhurst automatic chuck and 
feeding attachment, which enables the opera 
tor to feed, grip and release the bar without 
stopping the machine. 

The hub rest is a massive affair, taking a 
long bearing on the bed, preventing chatter 
and insuring a smooth finish. 


wear. 


It is provided 


with two heavy uprights, having dove- 
tailed grooves supporting the front and rear 
tools. The rear tool does the roughing, and 


is serrated to break the chips. It is started 
in ahead of the front tool, but by reason of 
the feed screw being of a coarser pitch at 
the front end, the finishing tool gradually 
feeds in ahead of the roughing tool, giving 
the hub a smooth finish. 

The cutting-off rest is mounted on the 
same base of the hub rest, is provided with 
automatic feed, and so set as to cut off the 
first hub, while the third being 
formed, thus consuming no additional time 
in the cutting-off operation. 

The steady rest or guide for the bar is 
placed between the hub rest and the cut-off 
rest. It is operated by a right and left-hand 


one is 


interior part is shown in Fig. 2, from which 
it is seen that, in principle, the instrument is 
a large thermometer, in the bulb of which 
combustion takes place, the heat being ab 
sorbed by the liquid which is within the 
bulb. The rise in temperature is denoted 
by the hight to which a column of liquid 
rises in the attached glass tube. 

In construction, Fig. 2, the instrument 
consists of a chamber, No. 15, which has a 
removable bottom, shown in section in Fig. 
2, and in perspective in Fig. 3. The cham- 
ber is supplied with oxygen for combustion 
through tube 28, 24, 25, the products of 
combustion being discharged 
spiral tube, 29, 28, 30. 

Surrounding the combustion chamber is a 
larger closed chamber, 1, Fig. 2, filled with 
water, and connecting with an open glass 
tube, 9and 10. Above the water chamber, 
1, is a diaphragm, 12, which can be changed 
in position by screw 14, so as to adjust the 
zero level in the open glass tube at any de 
sired point A for observing the 
process of combustion is inserted at 33, in 


through a 


glass 


top of the combustion chamber, and also at 
34, in top of the water chamber, and at 36, 
in top of outer case. 

This instrument readily slips into an out- 





*Abstract of a paper presented at the Detroit 
meeting of the American Society of Mechanical 
Engineers. 
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side case, which is nickel-plated and polished 


on the inside, so as to reduce radiation as 


much as possible. The instrument is sup 
ported on strips of felting, 5 and 6, Fig. 2 
A funnel for filling is provided at 37, which 
can also be used for emptying, if desired. 
The plug which stops up the bottom of 
the combustion chamber carries a dish, 22, 
in which the fuel for combustion is placed 
also two wires passing through tubes of vul 
canized fiber, which are adjustable in a ver 
thin 
These wires are 


tical direction, and connected with a 
platinum wire at the ends. 
connected to an electric current, and used 
for firing the fuel. On the top part of the 
plug is placed a silver mirror, 88, to deflect 
any radiant heat. Through the center of 
this plug passes a tube, 25, through which 
the oxygen passes to supply combustion. 
The plug is made with alternate layers of 
rubber and asbestos fiber, the outside only 


being of metal, which, being in contact 
with the wall of the water chamber, can 


transfer little or no heat to the outside. 

The discharge gases pass through a long 
coil of pipe, and are discharged 
through a very fine orifice in a cap at 30. 

The instrument has been so designed that 


copper 


the combustion can take place in oxygen 
gas baving considerable pressure, but in 


practice we have found that very excellent 
results have been obtained with pressures of 
2 to 5 pounds per square inch, and these 
have been commonly used in our determina 
tions. 

The instrument holds about 
water, 


5 pounds of 


and is large enough for the con 
sumption of 2 grams of coal. 

The 
was, in our first experiments, measured by 
a thermometer in the attached cup V, Fig. 
1; later experiments prove this unneces- 
sary, and the form in Fig. 2 has been 


finally adopted, as being simpler to con- 


temperature of the discharged gas 


a* 


struct and more convenient to use. 

Before the instrument was constructed, it 
was the intention the scale so 
as to give the results directly in heat units ; 
and for this 


to calibrate 


thermometer with 
cup and special appliance for stirring was 
to be employed. It was afterwards found 
out that the could be 
obtained much more simply by burning 
different weights of pure carbon, and thus 


purpose a 


the value of scale 


obviate any necessity for complicated cor 

due to the specific heat of the 

various parts of the instrument. 
By the combustion of different 


rections 


weights 
a calibration curve, co-ordinating B. T. U. 
and weights of fuel, is obtained, which is 
essentially a straight line for the instrument 
described. 
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In case there is any change in the char 
acter of the heating or absorbing surfaces, a 
hew calibration can readily be made at any 
time by preserving some of the coke first 
used in calibration. 

The value of 1 pound of pure carbon 
has been determined so accurately, and re 
peated so many times, that it provides a 
very convenient and accurate standard. 
This value is ordinarily taken as 8,080 
calories, or 14,540 B. T. U. The latest 
value, as determined by Berthelot, is 8,136.6 
calories, 14,646 B. T. U., 
of 1 per cent. higher than determination by 
Fabre and Silbermann and various other ob- 
servers. 


a number above } 


PROXIMATE ANALYSIS OF COAL. 


We have found it quite easy to make a 
proximate analysis of one sample during the 
time that another is burning in the calo- 
rimeter. Many of the operations which are 
necessary in the one case are helpful in the 
other, and the two results give, in a meas- 
ure, a check on each other. 

The method of making a proximate analy- 
sis has been presented to the society in a 
paper by Mr. Eckley B. Coxe, past presi- 
dent of the society. 

The method which we have employed has 
been very similar to that described, although 
it has been modified somewhat to suit our 
conditions. The method which is employed 
to such an extent for the proximate analysis 
of fuels in chemical laboratories, that it may 
be considered in many respects a standard, 
is given in the following concise directions. 


** DIRECTIONS FOR PROXIMATE ANALYSIS,— 
COAL AND COKE.” 


The sample should be finely pulverized in 
a mortar, and then thoroughly mixed. 

Moisture.—Place the weighed sample 
(about 1 gram) in a porcelain crucible, and 
dry in an air bath for one hour, at a tem- 
perature between 105° and 110° C. Weigh 
as soon as cool. Loss is moisture. 

Volatile Matter.—Weigh about 1$ grams 
of the undried pulverized coal, place it in 
a platinum crucible and cover tightly. 
Heat it for 34 minutes over Bunsen burner 
(bright red heat), and then immediately, 
without cooling, for 3$ minutes over blast 
lamp (white heat). Cool and weigh. Loss, 
less the moisture, is volatile matter. 

Fized Carbon.—If a coke be formed in the 
preceding operation, make a note of its 
properties, color, firmness, etc., then place 
the crucible, with cover removed, in an 
inclined position, and heat over Bunsen 
burner until all carbon is burned, 7. e., to 
constant weight. The combustion may be 
hastened by stirring the charge from time 
to time with a platinum wire. Difference 
between this weight and last weight is the 
fixed carbon. 

Ash.—Difference between last weight and 
weight of crucible is the ash. 


TOTAL SULPHUR IN COAL AND COKE, 


Prepare a fusing mixture by thoroughly 
mixing two parts calcined magnesia with 
one part anhydrous sodium carbonate. De- 
termine the sulphur in the mixture. 

Thoroughly mix 1 gram of the finely 
pulverized coal with 1} grams of fusing 
mixture. Heat over an alcohol lamp, in an 
open platinum or porcelain crucible, so 
inclined that only its lower half may be 
brought to a red heat. The crucible should 
not be over 4 or % full, and the heat should 
be gentle at first, to avoid loss upon the con- 
sequent sudden escape of volatile matter, if 
present in large amount. Raise the heat 
gradually (it must not at any time be high 
enough to fuse the mixture), and stir the 
contents of the crucible every five minutes 
with a platinum wire. The oxidation of 
the carbon is complete when ash _ be- 
comes yellowish or light gray (about one 
hour). Cool crucible, add 1 gram pulverized 
NH, NO, to the ash, mix thoroughly by 
stirring with a glass rod, and heat to redness 
for five to ten minutes, the crucible being 
covered with its lid. 

Cool, digest the mass in water, transfer 
the crucible contents to a beaker, rinse out 
the crucible with dilute warm H C1, dilute 
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solution in beaker to about 150 c. c., acidu 
late with H C1, and heat almost to boiling 
for five minutes. Filter and precipitate the 
sulphuric acid in filtrate by Ba Cl, in usual 
manner. 

Phosphorus.—lf present, it will be found 
inthe ash. Ignite about 10 grams of the 
coal in a large platifium crucible, and deter 
mine the phosphorus in the ash in the usual 
manner. (See Fresenius, p. 741.) 

In the mechanical laboratory it has not 
been practicable to determine, during the 
past year, either the sulphur or phosphorus. 
These quantities are not usually of impor 
tance, unless the coal is destined for certain 
uses, where these ingredients would be 
harmful, and as the determination would 
require much more time than that of all 
other processes in the proximate analysis, 
and including the calorimetric determination 
of heating value, it was not considered 
advisable to introduce it. 

The operation followed in the mechanical 
laboratory in the proximate analysis of coal 
has differed principally from that described, 
first, in the use of larger samples; and 
second, in the use of porcelain instead of 
platinum crucibles. The use of larger 
samples was undertaken principally for the 
reason that we could weigh, with suflicient 
accuracy for engineering purposes, on a 
Brown & Sharpe scale reading to ten 
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the blue flame appeared The crucible 
employed is made of Royal Meissen porce 
lain, and provided with cover It has a 


capacity of half an ounce, and costs seven 


teen cents. During the operation the cover 


is fitted snugly in place, and the gases 
escape around the edge, and are kept burn 
ing 

The percentage of ash is determined by 
weighing the residue which remains after 
combustion in the calorimeter. The burning 
of the fixed carbon requires a long time 
when performed in the air, but in the 
calorimeter the operation is performed very 
quickly and very accurately, so that the 
total time required to determine the proxi 
mate composition and also the heat values 
of a sample of coal need not exceed twenty 
or thirty minutes, for a person familiar with 
the operations 


METHOD OF USING THE CALORIMETER 


The method of using the calorimeter, sup 
posing that oxygen is available for combus 
tion, and that an electric current can be 
obtained for lighting the coal, is as follows 

1. Select an accurate sample by a sy stem 
of quartering, which shall commence with a 
very great amount, if possible, and finally 
terminate with a very small fraction of a 
pound. (See paper by Mr. Coxe.) 


2. Reduce to powder by grinding in a 
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thousandths of a pound, and were not 
obliged to resort to chemical balances. 

Where the quantity was as small as 1 
gram, the weights had to be taken on 
delicate chemical balances. These balances, 
while very accurate, are extremely sensitive, 
and require the utmost care and patience in 
order to get results which are correct within 
1 per cent. 

In the substitution of porcelain for plati- 
num crucibles a great many experiments 
were made, and it was found that in every 
case the results obtained with the porcelain 
crucibles were substantially in accord with 
those given by the platinum, and the writer 
could not find, on consultation with chemists 
at the university, that there was any theo 
retic objection to the use of porcelain. In 
fact, it was generally regarded as superior, 
for several reasons, of which may be men 
tioned, less first cost and less liability of 
injury by the fusing of particles in the coal 
when over the blast lamp. In tbe deter 
mination of the volatile matter the same 
general directions were followed as given, 
but instead of subjecting the fuel to the 
heat for any definite length of time, the con 
clusion of the operation was known by 
change of color in the flame. The flame 
would be yellow or yellowish so long as 
any volatile matter remained; it would 
then die down, and when the carbon com- 
menced to burn would be decidedly blue, 
The operation was always stopped when 
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CALORIMETER 


mortar, or in a mill, as explained by Mr 
Coxe, sufficient coal for several samples. 

8 Introduce the sample into a small por 
celain or asbestos cup and weigh accurately 
This operation will usually have to be per 
formed on a fine chemical balance. 

t. Introduce the sample into the calorim 

eter, (a) start the oxygen gas flowing; (/) 
fire the charge, which should be done by 
pressing on a key; (¢) at instant coal is 
lighted, throw off the current and note the 
reading of the scale. By noting this, after 
firing, the correction for heat from electric 
wire is made by simple subtraction, 
5. Watch the combustion, which will usu 
ally require about five minutes for each 
gram of coal, and when completed note the 
scale reading. The water on the scale will 
rise about 15 inches for the amount of coal 
usually burned, 

6. To correct for radiation note the amount 
the water in the column has fallen for the 
same time as required for combustion ; add 
this to the former reading to get the total 
number of heat units. 

7. Divide the value as shown on the scale 
by the weight in pounds of the sample 
burned. The result will be the value in 
B. T. U. of 1 pound of coal. 

8. Remove the dish in which combustion 
took place, weigh it carefully with and 
without contents. If the combustion has 
been perfect the difference of these weights 


gives the ash. 
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Wipe combustion chamber dry for an 
other determination 

9. To prepare for another determination, 
remove the calorimeter from the outside 
case, and immerse in cold water, care being 
taken to prevent any water entering the 
oxygen tubes or combustion chamber 

Chis method is preferable to emptying the 
calorimeter and adding fresh water each 
time, since the air, which is always present 
in water, will affect the results, and is a 
difficult element to remove. The operation 
of cooling takes but a few minutes, and is 
easily performed 

The cup in which combustion takes place 
in all determinations at Sibley College has 
been, up to the present time, made by wrap 
ping sheet asbestos around the end of a 
cylinder about one-half inch in diameter, 
the cup shape being preserved by gluing. 
This cup was then introduced into the 
fiercest flame of a blast lamp until all com 
bustible matter was burned out, and until 
no further change in weight could be made 
by heating. This cup has, so far, proved 
very successful ; its non-conducting qualities 
have permitted combustion to take place up 
to its very edge, and no trouble whatever 
has been experienced in securing perfect 
combustion, with a powdered sample either 
of anthracite coal, coke, or bituminous coal. 
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Obsolete Machinery—Shorter Hours. 


By W. H. Boornu., 


For some years past, during which the 
English iron industry has suffered in com 
mon With that of other countries, a certain 
class of papers has persistently attributed 
every example of successful foreign compe 
tition to the benign influences of lower 
wages abroad, and has continually been ery- 
ing out that the English workingman ought 
to bring his ideas down to the same level. The 
notion up to which these papers write being 
evidently that a man ought to work himself 
to pieces, and be satistied to go from work 
to sleep, and back to work, without inter 
mission. 

All this sort of nonsense has had its share 
in nursing some of our old-fashioned works 
into the comfortable conviction that all that 
was possible had been done to meet compe 
tition except to reduce wages, and with the 
idea of finding out something of the small 
wages paid to German ironworkers, and im 
pressing this fact upon the idle and foolish 
Englishmen, there was lately sent over a 
deputation to German iron works, and they 
have certainly collected some very valuable 
information. Without going into detail it 
may be said that the wages paid in the best 
German iron works are by no means so much 
lower than the English rate of wage, while 
in one department, that of plate-rolling, they 
were actually found to be higher. The fact 
seems to be that in trying to get hold of out- 
side trade Germany has found it needful to 
make her workmen comfortable and to pay 
good wages. The report strikes at the root 
of the arguments which have so long formed 
au staple dish with a few of our papers, who 
can no longer advance low wages in Ger 
many as the cause of any failure here to 
meet the market. 

What, however, has been shown is, ac 
cording to the various members of the depu 
tation, a very high development of the en- 
gineering of the successful German iron 
works, and the verdict is, practically, that 
in place of grumbling, our iron works must 
cease to expect good returns from plant and 
machinery that has long since paid for itself. 

The weekly hours of work in this country 
are in some trades 56; but in engineering 
works from 54 down to 48 ; this latter figure 
now becoming standard, and having been 
found in several large works to give better 
results than 54 hours. 

In trades thvolving continuous work, as in 
the chemical trade, a double shift of 12 hours 
each has been the custom, but recently the 
largest works in the country changed from 
two shifts of 12 hours each to three of 8 
hours, and this, of course, involved an addi- 
tion to the number of men of 50 per cent. 
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For the 8-hours day the same pay was given | workers and ienisdilien money on improve- | engines are put in, and the final third at the }only reported upon by the board as vastly 


as for the 12-hours day This involved rais- | ments and machinery launching and delivery, but no one will]inferior to the others, but, as a gun mechan 
ing the pay sheet by the same 50 per cent Clearly the lesson to be learned is not to| trust the Chinese at all, and they must pay|ism, proved a complete failure. Contrary to 
Now what was the result Simply that the} go on too long trying to do modern work in full before the work is begun. Thefall fair understanding of competition the 


wages cost per ton of production was actu-]| with old machinery, but to use machinery | Japanese make no bones in sayéng among] Fletcher gun, after the trial, was removed to 
ally reduced, the quality of the product was] up to its fullest capacity and wear it out be-|shipbuilders that they are going to whip}|the Washington Navy Yard, and then re 
improved, and there was an obviously pal-|fore it has had time to become obsolete, and | Russia off the Pacific. modeled, repaired, and subjected to two 





itof the men when]|to pay workers sufficient to enable them to -—_- private trials in the absence of competitors. 


rill 


pable difference in the 


leaving work in favor of the shorter hours, |retire in comfort before they also become Giunmakers Protest. In both of these trials it failed to meet the 
and an improvement in sobriety as one | obsolete — requirements and adverse reports were sub 
might expect. These results are, very nat London. Eng Captain Sampson, Chief of the Bureau of | mitted by the trial board. As far as can be 
urally. exceedingly welcome to those who --- . Ordnance, recently ordered 50 rapid-fire | ascertained, this gun has not yet been made 
believe in short hours properly occupied ;| Japanese Vessels Building in England, | £uns to be manufactured at:'the Washington ]|to work satisfactorily, and it is now at the 
but it is very difficult to drive such ideas Navy Yard. The Driggs Ordnance Co. has] Washington Navy Yard ina damaged con- 
into the vuln of some men. even when the Harold Frederic, the London correspond-| protested against this, and comments upon | dition. 

journals they represent bave a/irays been on | ent of the New York 7imes, says: the matter as follows : Bids were recently invited by the Navy 
the wrong side of such questions. The im An old Newcastle engine builder friend of It has been announced at the Navy Bureau | Department for the construction of 100 guns, 


portant part of the whole business is that} mine, who yesterday signed a contract with of Ordnance that 100 rapid-fire landing guns|the Driggs Ordnance Company bidding on 
the report of the deputation simply knocks|the Japanese fora one bundred and fifty ]of the Fletcher pattern are to be constructed |its Driggs-Schroeder gun, which is a stand 
the bottom out of all the arguments used of] thousand dollar job, tells me curious things|4t the Washington Navy Yard—50 now and]ard arm and which passed a satisfactory 
late as to the necessity of low wages and|about the way the Japanese are laying out] others at an indetinite date. trial, and the Hotchkiss Company bidding 
long hours, and leaves the employers face to]the money that they expect to get from] This order isa result of the competitive ]on the Fletcher, the patents on which it con 
face with the necessity of bringing them-|China. They have two big battleships on] trial held last November, in which three}trols. It has been ascertained that the 


selves into line with modern knowledge and] the stocks here, ordered before the war and}|guns were entered, viz., the Driggs-| Driggs Ordnance Company’s bid was below 
practice. now nearly finished, and they are completing | Schroeder, Hotchkiss, and Fletcher. The|that of the Hotchkiss Company and was ac 


My own experience has long convinced] arrangements with British builders for three last-named gun (the one which the Ordnance | knowledged as not excessive, and yet the 
me of the superiority of short hours of work | more of the same size, and also for eleven Bureau has now decided to adopt) was not] order was denied the Driggs Company. 








properly filled up, and has taught me that | armored cruisers and some torpedo catchers 
those who call out most for long hours and] All are to be hurried forward with the ut THE non & OF HOLYOKE MINING PUMPS 
low wages seem to draw the line at them-| most dispatch. Meanwhile, a Chinese com —— aes ' 
selves and confine themselves to dispensing | mission of eight experts and officials here 
advice rather than to acting on it in person. |in Europe, is charged with the task of ex 
The successful German works are, if the re-}amining the various shipyards and marine 


port of the English delegates is to be taken | models, and of recommending where orders 


HOLYOKE, MASS. 
——_@-——- 


as reliable, those conducted on most humani-|for a new Chinese Navy may be placed to 
tarian lines. One works has paid as much]|the best advantage. The Japanese bave 





as 25 to 80 per cent. for 15 years, whose chief | money and are paying one-third down at the 


ae , Write for ‘*The Deane Specialties.” 
object has seemed to be the care of the]signing of the contract, one-third when the 
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The Driggs Ordnance Company claims 
that in view of having distanced its competi- 
tors both the proving grounds and in 
prices, the contract should rightfully have 
been awarded it, and has therefore appealed 


on 


the case to the Secretary of the Navy. From 
what can be learned this is a most extra- 


and how the Bureau of Ord- 
nance reached its present decision is a mys- 
tery, for it does not appear to be in accord 
ance with public policy to force private ord- 
nance establishments into competition with 
the Government shops and thus close plants 
that might, in time of necessity, 
service to the Government ; nor is it in the 
line of economy to attempt to manufacture 
a gun which has already failed when tried 
practically, no matter how fair may be its 
promises in theory, when a well-tried gun, 


ordinary case, 


be of great 





meeting all the requirements, may be ob- 
tained. 
—— ape -— 
Launch of the “Nashville” and the 
* Wilmington.” 
The gunboats ‘‘ Nashville’ and ‘‘ Wil- 


mington ” were launched at Newport News 
on October 19th, according to program. 
The double launch and the circumstances 


determining it are unique. The two boats 
were built upon the same slip, and tandem 
to each other, and the interval between the 
two launches was only about an hour and 
a quarter, this time being required to grease 
the ways again, to remove the debris of the 
first cradle, and to see that everything was 
all right. The boats were built in this way 
in order to take full advantage of the 
services of the traveling crane, which is 
now so important an agency in all con- 
structive engineering. The yard of the 
contractors, The Newport News Shipbuild- 
ing Company, is provided with two slips, 
“ach long enough for the construction of 
ships up to 500 feet in length, and both fully 
commanded by a crane traveling between 
them and capable of lifting 60,000 pounds at 
the end of an arm 125 feet long. As the 
combined length of the ‘' Nashville” and 
‘* Wilmington” is only 485 feet, they could 
easily be constructed upon the one slip, 


leaving the other for other use ; the steamer 
‘* Newport News” for the Plant Line having 
been recently launched therefrom. 

Samuel Rodman, Jr., late ist Lieut. 2d 
U. 8. Artillery, has established himself at 
84 Adams street, Chicago, Ill., as an expert 
in matters connected with the use of high 
explosives, and will undertake to determine 
their value for various purposes, and will 
make tests of safes and vaults, either after 
or during their construction to determine 
their value as a protection against burglars. 

— o> oe 

The third general meeting of the Society 
of Naval Architects and Marine Engineers 
will take place in the auditorium of the 
American Society of Mechanical Engineers, 
12 West 31st street, on Thursday and Friday, 
November 7th and 8th. 

——_ pe — 


The battleship ‘‘ Indiana,” an account of 
whose preliminary trial trip we gave last 
week, subsequently on her official trial at 
tained a speed of 15.61 knots for four hours. 





——_——— +e ——-- 


If you feel within yourself a desire to ex- 
pand your usefulness in behalf of the ma- 
chine interest of this country ; if you are a 
bright, aggressive man who can tell his 
story to advantage and address business men ; 
in short, if you think it possible to earn more 
money, ‘write or call on the Treasurer of the 
AMERICAN MACHINIST, and he will show and 
explain a method which might make you a 
more useful man and add largely to your 
income. 


_NEW CATALOGS. | 








, 


There are three sizes of Standard Cutalnas. 9” x« 12”, 
6’ X 9’ and 4%" < 6. We recommend the 6” x 
size for machinery catalogs. When they must be larger 
or smaller, one of the other standard sizes should be 
adopted if if possible. 


Q’’ 


The W. & S. Hydraulic Mac ve Works, 204-210 
East 43d street, New York, send us an illustrated 
price list of improved bydraulic jacks. This shows 
by perspective and sectional engravings various 
forms of jacks for various purposes, for which 
such tools are used, It is 5’’x53¢’’, and is sent to 
those interested on application. 








DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 





FILE. ' 


VARIETIES FILES 
'X. F.) & INCREMENT CUT FILES. 





A BOOK OF TOOLS. 


Many readers of the 
‘AMERICAN MACHINIST” 
who have seen our adver- 
tisement of “A Book of 
Tools” in other journals, 
have perhaps wondered 
why we didn't advertise it 
in this. There was a good 
reason; we didn't have 
enough booksto goaround, 
Have just printed a new 
edition, making 38,000 cop- 
ies, and for a time at least 






usp smc will have enough to go 
GTR re around. 
v.54 


“A Book of Tools” isa 
catalogue. It contains 550 
pages, upwards of 2,000 
Sietendions. and is the most complete Encyclopedia 
of Tools, Large and Small, Machinery. Big and Little, 
ever issued. Is invaluable to any one who buys or 
uses this class of goods, and will } be sent post-paid 
to any address upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO., 
DETROIT, MICH. 





IT 1S A MISTAKE 


to suppose that, because its Emery and Emery 
Wheel trades are so prominent, THE TANITE CU. 
does not deal in 


MACHINERY. 


On the contrary, this was THE FIRST Emery Whee! Co to 
take up the manufacture of Grinding Machines, and it now man- 
ufactures, in its own shops at Stroudsburg, Pa., a large variety of 
such machines, ranging in price from $7.50 to $500 Prominent 
among its metal-working machines are the Newman Emery P.aner 
and the Locomotive Guide Bar Grinder, largely used by Rai!road 
Shops. Among machines for woodworkers the Densmore Saw Gum 
mer aud the Automatic Planer Knite Grinder are prominent. While 
automatic machines and elaborate complicated devic’s for crinding 
are often desirable, it is the belief of The Tanite Co., that the solid 
emery wheel earns its largest profit when used on simple, moderate 
priced machines, to do that work which otherwise would go to the 
vise bench, to be siowly and laboriously finished by the file. 





It recommends the free use of such simple, moderate priced ma” 
chines, and invites those who have been disappointed by the small 
product of hard wheels run in water to make trial of soft, free c_tting 
wheels, run dry. 


For elaborate and costly grinding devices please apply elsewhere. 
If you desire profit-making goods ad iress, 


THE TANITE CO. 


STROUDSBURG, PA., U.S. A. 
NEW YORK, 161 Washington St. 
CINCINNATI, 139 East Pearl St. 








ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers, 
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HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
t@ Our New and Revised Catalogue of Practical and 
Scientific Kooks, 88 es, 8vo., and our other Catalogues 
and Virculars, the whole covering every branch of Science 


= to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No x hen — 
e€ 


nder Perfect’ Control. 
Can be Instan A 
usted 1-16 in. or % in. 








with. Powerful, Qui 
a Write wa 


Theo Fox Machine (o,, 
325 N, Front St., | 
Grand Rapids, Mich. 
135 Finsbury Pavement, 
London, Bngland 





The Armstrong Bros. Tool Co., T8 Edgewood 
Ave., Chicago, Ill., send us a small catalog illus 


trating and describing their improved tool holders 
of various forms, which have been the subject of 
illustrated articles in ourcolumns. They publish 
also a number of letters l-known 

chinery builders, testifying of 

The catalog Ble sent 
those interested on application 


from wel 
to the value 
and is 


ma- 
the 
tools. is xfib4 to 

The Universal Telephone Co., Indianapolis, Ind., 
have a pamphlet which and 
describes their telephone apparatus which is espe 
cially adapted to the who 
wish to between 
the various departments of manufacturing or in 
dustrial establishments. The apparatus is fully 
illustrated, and there are a number of fac-simile 
letters from users of it, relating their experience. 
The catalog is sent to those interested on applica 
tion, and is 414’’x55¢ 


issued illustrates 
requirements of those 
establish such communication 


have issued a 


largely 


Waynesboro, Pa., 
book, which, though it partakes of the 
nature of a catalog, is called “A Treatise on the 
Construction and Use of Universal and Plain Grind 


Landis Bros., 


ing Machines.”’ In this are. illustrated and de 
scribed grinding machines which have been at 
various times presented to our readers, and in 


addition some machines which we have not shown. 

The book will be found of interest to those 

have to do with grinding operations, and 

to those interested on application. It is standard 
x9” 


who 
is sent 


size 6’ 











) Cotton 


The Laurens (8S. C 
recently been organized, 
capital stock from $200,000 to $250,000, 


Mill Co., which has 
has decided to increase its 


The Glaziers have recently enlarged their mill 
at South Glastonbury, Conn., and will soon put in 
new carding and spinning machinery. 

E. E. Titus, of Petersburg 
ing a new machine shop, the main building being 
360x130 feet in size, with an L 20x50 feet, and the 
foundry 40x60 feet. 


Va., has begun erect 


The Latrobe Steel Company, of Philadelphia, Pa., 
has been incorporated with a capital of $1,000,000, 
by Marriott Smyth, Howard Wood and 
The company will operate the Latrobe 
Works, at Derry, Pa. 

The Diamond Machine (»., of Providence, R. I., 
are to make an exhibit of their ball-bearing grinder 
and other machinery for the use of bicycle manu 


others, 
Steel 


facturers at the Stanley Show, to be held in 
London, England, in November. 
It is announced that, at the conclusion of an 


nterference contest in the 
bas recently been issued 

Drill Co , Cleveland, Ohio, on the grip socket for 
driving twist drills, which has been the subject of 
an illustrated description in our columns, 


Patent Office, a patent 
tothe Cleveland Twist 


The Marine Iron Works, Clybourn & Southport 
avenues, Chicago, Ill, have recently contracted 


as excursion 
boats will be 
shipped 
to Jamestown, 


to build twosteam yachts for use 
Lake. 

and 10-foot beam, 
& Erie 


These 
and will be 
Railway, 


boats on Chautauqua 
51 feet long 
by rail ria Chicago 
N. Y., on spectal cars 

The Be 
completed 


rlin Tron Bridge Company have lately 
for Wilmot & Hobbs, of Bridgeport 
a new rolling-mill to take the place of the 
The main mill is 126 
and 200 feet long, with engine and boiler 


M4 feet wide by 


Conn., 
one lately destroyed by fire 
teet wide 
room attached in a separate wing, 


” feet lonz. The construction is entirely fire 
proof, no wood being used about the building, so 


the risk from fire is absolutely eliminated. The 
roof covering is The Berlin Iron Bridge Company's 
patent anti-condensation corrugated iron 

unced that the Huyett & Smith Mfg. 
. of Detroit, Mich., bas transferred its business 
and all interest connected with it, to the American 
Blower Company. It is stated in this connection 
that the personne! of the new company will re- 
main the same, with the exception of the with 
drawal of Mr. W. PD. Smith, vice-president, and 
that as’Mr. Huyett bas not been connected with 
the company for more than ten years, the name 
in reality The company will 
devotes its attention to the same line of business, 
namely, hot blast apparatus, dry kilns, fans, 
blowers, engines, ete, 


The Lodge & 


It is annc 
Co 


is 


meaningless new 


Davis Machine Tool Co., 
cinnati, Obio, report a remarkable in 
of their line of bicycle machinery, and 
especially their larger sized screw machines and 
patent hub machine. They have received orders 
for this latter machine from the following concerns 
during one week recently: J. F. Meyers Mfg. 
Co., of Hamilton, Ohio ; Howard Watch and Clock 
Co., of Boston, Mass.: Waltham Mfg. Co., of 
Waltbam, Mass.; Century Cycle Mfg. Co., of Shel- 
byville, Ind.; Bellis Cycle Co., of Indianapolis, Ind.; 
and the Columbus Bicycle Co., of Columbts, Ohio, 
and the Munger Cycle Co., of Indianapolis, Ind. 


The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—LOW PRICE. 


of Cin 
increase 
sales 








THE ELLIOTT DRILL. 





Now Manufactured by 


A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 





SEND FOR CATALOGUE. 





WHERE HAVE MY 
FITCHBURG 


MACHINES BUILT? 


MACHINE WORKS, 


FITCHBURC, MASS., U. S. A. 


Matlxe it their businmess to 


buila 


SPECIAL TOOLS 


LATHES. PLANERS. 


ETC. CATALOG E. 









COVERED WITH HEAVY 


POLISHING 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, 





WHEELS, 


OAK-TANNED LEATHER. 


R. I. 





NOW READY! 


: : 
Modern Examinations of Steam Engineers. 
WRITTEN FOR ENGINEERS BY AN ENGINEER, 
I2mo. Cloth. 300 Paes. 53 Chapters. 

Comprising full and complete answers to 300 questions for the use 
of engineers and firemen, when preparing to make application for 
examination for U. S.government and State license; and for the 
information of engine build rs, boiler makers, machinists, etc. 

By W. H. WAKEMAN, 


PRICE, 
AMERICAN INDUSTRIAL PUB, C0.. 


$2.00 


Bridgeport, Conn. 








o Screws to Monkey i 








FOR 
TOOLS, 
DRILLS, 
DIES, &c. 








ALL KINDS IN STOCK. 
SHEFFIELD, E 
cual 2 An. office, $1 JOHN ST., Y. 
WM. JESSOP & SONS, LTD. 
Medal World’s Colambian Exposition 18938. 











WORTHINCTON 
CONDENSERS. 


ACCGRECATINC IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St.' PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 


185 to 189 Van Buren St. 
and St. Charles Sts. 
Pennsylvania St. 


ST. LOUIS, Eighth 
INDIANAPOLIS. 64 South 


DETRUIT, 145 Jefferson Ave, 
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BSTABLISHEDYD IN 1874. 


CLEVELAND TWIST DRILL 


99 Reade Street, New York. 

585 Queen Victoria Street, London, ¥ng. 

5 Neue Promenade, Berlin, (., Germany. 
Cor. lake and Kirtland Streets, Cleveland, 0, 


Co. 





SECOND-HIAND FMUACHINE TOOLS. 


PRILL 


ENGINE LATHES, PRESSES, 
x 1 Fifi i, Compound Rest N 1 = nd Pratt & W 
15 x 6 Blaisd Compound Rest No. 4 Four-S 1 Gary 
the et Kirkhoff, W.& L. B. ¢ 
IS x 6 Ame Rise and Fa Rest ‘ Bla 1 Wi t i 
li x 4 Mann Lathe tir \ Ba ‘ 
16x 7 Maker Unknown Oin. Pond, Back Geared, I t 
16 x ® Blaisdell, Plain Rest ‘ 
Ik x10 Fiather, Plain Kest 9 ft. Holly Mfg. Ce Radia 
18 x 10 Blaisdell, Plain Rest 
24 x 20 Perkins Compound Rest SCREW MACHINES. 
7x 14 Maker Unknown N 1 Garvin, Wire Feed 
PLANERS, No. 5 Brown & Sharpe 
N 1 Garvin, Plain 
16 in. x l6in. x 4 ft. Hendey N > Brown & Sharpe, P 
in. x 20in. x 4ft Nashua Ne Garvin. W I i 
. 6in.x ' i? re F 
SHAPERS, Lat 
10 in. Juer t, Crank 
ie ie Bees’ Gene MILLING MACHINES, 
in. Wood and Light, 7 No.2 & Wh , 
Head N Ga P's 
Is Vutnat Traverse Heal N Ga Us . 
din, Juengst Friction Shaper No Ga n Duplex 
N ) (iar Hland 
DRILL PRESSES, eo re ag 
WO in. No. 1 Slate's Sensit. ve il 
6 Spindle Quint, Turret Putnam-Lit ’ 
No. 2 Three-Spindle, Garvin No. 2 Pratt & Whitney in 
Also, a large list of « Write for complete list 


ither machines 
ription and price 


THE CARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 
Also, 51 North 7th St., Philadelphia. Pa. 


FOR THE NEXT 30 DAYS 


we offer our entire stock of machine tools at 
SECON D-HAND prices. This is a BONA 
FIDE offer and the OPPORTUNITY of the 
VEAR, 
ww. L. LEE & CO. 
59 So. Canal St., Chicago. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Pherix Iron Works, Trenton, N. J. 


detailed des¢ 











15 in. x 6 ft. Engine Lathe, | 19-36 and 50 in, Drills, 

22 12 ni se ve | Portable Drill. 

29 * 13% ‘ sed oe 36 in. x 14 ft. Planer. 

ee 66 ee 12 in. Shaper Traverse Head, 
37 ‘os hd e6 Gear Cutter, 54 in 

= * ve Milling Machine 


l “ 
52 in, x 20 ft. Engine Lathe. 

10 ft.- 
Boiler Rolls, 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


PUMP FOR SALE. 


One New Delamater Duplex Steam 
Pump, 8x5x10, brass-lined, 4’ suction, 
8” discharge ; a bargain. Other sizes, new 
and second-hand. COOKE & CO., 163 
& 165 Washington St., N. Y. 


Second-Hand Machinery. 


16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Punch and Shear, etc. 








LATHES, 1 32 in. x 10 ft. Open Side. 
10 in. x 5 ft. Foot & Power. 1 60in. x 60in. x 22 ft. Hepworth, 
ll in, x 6 ft. Power only. 1 DRILLS, 
15 in. x 6 ft. Dustin, | 22 in, Back Geared. 
16 in, x & ft. Fiather. &P.F., Snyder, 
18in. x 8it. Flather & Prentice. || ” ¥ Harris, 





No. 14% Niles Radial. 
Suspension Drills, 


18 in. x 8 ft. Lodge & Davis. 
2lin, x 10 ft. Pratt & Whitney. 
2T7in. x 10 ft Dustin. 

28 in. x 12 ft. Blaisdell. || MILLING MACHINES. 
30 in. x 14 ft. Lincoln. || 1 No.1 B. & Sharpe. 

$2 in. x 13 ft. Bement Triple || 2 No. 13 Garvin. 

Geared. ; No. 15 


0d bt Bw Ce BS et ee BO 


1 22 in, x 10 ft. Niles, | No.2 * Hand, and others. 
1 24 in. x 10 ft, Niles, oe RS 
1 79 in. Driving Wheel, Bement. SHAT ERS, 
1 48 in, x 18 ft. Gay & Silver. 9in., 12in., 13in., 15in., 2in. 
PLANERS. || MISCELLANEOUS, 
Ri > 4 icre shi 
8 48 in. x32 in. x 6 ft. Pond, two : = i 4 AO Machine. 
heads, |}|2 Horiz. B. & D. Machines. 
1 48 in. x 32 in. x 8 ft, Pond, two!| 1 Cylinder Borer. P. & A 
heads, 1 30 in. Motor Gear Lathe 
8 Min. x 24 in. x6 ft W & L.,'|1 Double Punch and Shear, 
one head. }, 1 30in, Pulley Lathe. 
1 28 in. x 28 in, x 8 ft. Gay & |1 Hydraulic Riveter. 
Silver, 2 Bolt Cutters, 
1 82 in, x 32in, x 10 ft. W. & L.|| 1 Nut Tapper. 
1 38in, x 38 in, x 10 ft. Aldrich.'!!1 20 in. Pattern Lathe, 


Also large stock of other tools, Send for List. 


Eastern Branch Niles Tool Works 6o., 
136 and 138 Liberty St., NEW YORK CITY. 





E. W. BLISS co. 
| Adams St., 
Brooklyn, N.Y. 
96 W. Wash’s St., 
CHICAGO. 


Presses, 
Dies, and 
Special 
Machinery 
For BICYCLE, 
Electrical and 


All Sheet Metal 
Work. 


OWNERS OF 


Stiles & Parker 
Press C0. 








SECOND-HAND MACHINERY. 
4} 1 I I I I 
1 x4 \ 
‘ io t Lathe, C. I and P. C. i 
‘ 7 is 16 ft. t Ma I La c.f ind P. ¢ 
} iH ‘ ( i 
a \ ! ‘ Kest P. 4 } 
’ I { P.GiDR iP.c.§ Has 17 
( 
‘ wr. dD. W.F it Cc. t and P. ¢ I 
¢ Ha 1 in 
C 
fis ) Pratt & Whitt I CR md P, ¢ I i 
- Fifield La ( and P.C. 4 
0 I W Ss l I I I ! Has lé 
( 
a) f t awt I ( I ur Pr. I 1 
Is f 
16 10 ft. I la La Vila Giibt 
14 ( Ss. Ast Ila l Pr Gib 
I I ' \ 
t oo ‘ 26ft. L. W. Ft 
- x 
t 4 x D>. Ww. 
; n PH 
6 in “in 6 P Ma I la 
loin Ib x l6in Whitcomb Cr I 
Zin. S Wa n Tra Head Cra Sha 
is H 1 Friction Sha 
Semi-Univ al War t al DD i 
Fu Bick 
2 in. D. W. Pond Uy De ' Feed 
‘) Prent 
Rin. Barne ° 
N Brown & Sharpe Un i) Mill Mact 
60 in. Pond Boring and Turning Mill Head 
72 in, Newark Mach. Tool Co, Pulley Lathe, 2 Tool 
26 in, Stevens Pulley Lathe, 1 Tool 


700 Machine Tools in Stock. Send for Lists. 
Bicycle Catalog Just Out, 


PRENTISS TOOL AND SUPPLY CO. 


115 LIBERTY STREET, N. Y¥. 
Chicago Store: 62 & 6480, Canal St, 


SECOND-HAND MACHINERY. 


86’ Gould & Eberhardt Gear Cutter. 

26” Pratt & Whitney Chucking Lathe 

60” Tripie-geared New Haven Lathe, 
jaws. 





with chuck 


40’ New Haven Back-geared and Power-feed Drill. 
$2’ Double-head Pond Planer. 
No. 1 Giant Key Seater. 


Send for complete list. 
Bicycle machinery, 


PRENTISS TOOL AND SUPPLY C0,, 
62 & 64 S. GANAL ST., CHICAGO, ILi. 


FOR SALE. 


Buildings and Land for light or medium 
manufacturing, in manuiacturing center of 
a New England city of 100,000 inhabitants. 

Price $85,000—a rare bargain 

Full particulars given. Box No. 
AMERICAN MACHINIST. 


Send for catalogue of 





131, 





FOR SALE BY THE 


WESTERN ELECTRIC C0., CHICAGO. 


4 Pratt & Whitney No. 1 six pe drills with 
screw attachment for elevating table and doors, for 
covering spindles at $175 each. 

3 Pratt & Whitney four-spindle drills with screw 
attachment for elevating table and for 
covering spindles, at $125 each 

1 Pratt & Whitney three-spindle drill with doors 
for covering spindles, at $ 


SECOND-HAND TOOLS, 


MODERN STYLE. FIRST-CLASS ORDER. 
Will Be Sold Very Low Before Removal. 
ENG INE L Av HE—F lather, 14 x 6 ft., Holiow Spindle, Cross Feed. 

Blaisdell, 16 x 6 ft, Raise and Pall Rest 


doors, 









o - Pratt & Whitney, 16 x 7 ft., Raise and Fall Rest 
a Putnam, 16 x 8 ft., Raise and Fall Rest. 
F lather, 18 x 8 ft., Hollow Spindle, Cross Feed. 
Pond, 20in. x 15 ft., Extra Heavy. Al 
Harrington, 20x10 ft., Compoune Rest, Cross Feed 
Fay & Scott, 36x18 ft., Compound Rest, Cross Peed, 
Pratt & Whitney, 42 ip., raising blocks to 48 in , 
Tri; le Geared, Compound Rest and Cross Feed, 
A 1 order. 
Hewes & Phillips, 60 in x 20 ft., Triple Geared, 
Compound Rest, et 
$ 4 Union, 72 x 20 ft., Triple Geared. Screw Feed. 
PLANER—Pease, 22 x 5 ft., Heavy Pattern, Improved Style. Al 
= endey, 22x 5 ft., Improved Style. Al 
Gould & Eberhardt, 26 ‘n. x 8 ft. Al 
Pond, 32 in. x 8 ft. Good order, 
Von 1, 36x 12 ft. Al order. 
Betts 36x 10ft., Extra Heavy 
Gray, 48 x 12ft., Spiral Geared, Improved A1 
oe , 60x 16 tt., # He ads, Ext ra He avy. Al 
1k 12 in. stroke *Pond's 
sar kR—G. pula & Eberhardé 15 in. Crank 
Prentiss 17in, Crank. Good as new 
ait Hendey 24 in. Friction. Good order 
= Pratt € Whitney 14 in. x60 in., Traveling Head, 2 Tables 
. Fitchburg l4 in. Traveling Head, 28in, Feed 
_ Warren I4 in, stroke, Traveling Head. A 1 order 
DRILL ine utice 26in., Frie tion Pull ys for tapping. 
- Blaisde n2 8 in., Back Gears 
Hamiiton 28 in., Back Ge ars, Automatic Feed 
el Pond 32 in. Extra Heavy, Back Gears, Automatic Feed. 
MIL L ING MAL HINE—P ratt & Whitney No.2. Hand Fe @ and Vise 
Garvin No 3, Power Feed, Vise, ev 
ai pee Universal Miller. Good as now 


olu Pattern with Vise. 


M KRM WA HINK—Je mes & Lamson, 2 in. Hole Friction Ba k 





Gcars, Chasing Bar and Turret Feed com- 
_ with Tools Al order 
= 2in. hole, Carriage Feed with Tools 
GEAR cl rrER—G uid & ‘Eberhar rit, 2)in, Automatic. 
Gouid & Eberhardt, 830 in. Automatic. 
Gould & Eberhardt, 36in. Automati 


Hewes & Phillips, 60 in, Semi-Automatic. 

PRESSES—Biis s ne. 18 and 19 
Stile 1. 2 and 38. 

Horizontal B joring roe’ Drilling Machine Sellers 60 in. 

Upright Boring and Turning Mill, 38in. 2 Hvads. Al 

Steam Harmer 300 1b., Ferris & Miles 

Boiler Punch, 24in. Gap, Standard Size. 


Bo iler Ro iis, 10 ft., Improved Style. Al 
8 ft., Extra Heavy. 
7 ft., Hilles & Jones, Al. 


+» Extra Heavy. 


BICYCLE MACHINERY 
CONSISTING OF SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, iS, SHAPERS, Etc. 


J. J. Mei McCABE, 


E. P, BULLARD’s |'4 Dey St., 
NEW YORK. 


N.Y¥.Mach’y Warerooms. 





Machinists’ Supplies and Iron. 





New York, October 26, 1895. 
Iron—American Pig—We quote standard North 
ern 0 for No, 1; $13 to $13.50 


brands, $14 to $14 


for No. 2: $1 $15.25 for No. 2 Plain, and 


2.75 to 


$12.50 to $13 for Gray Forge. Southern brands, 
$14 for No. 1; $13.50 to $14.75 for No. 2; $13 to 
$13.50 for No 3: $13.50 to $14 for No. 1 soft: $13 
to $14.50 for No. 2 soft; and $12.50 to $12.75 for 
Founcry No. 4 

Antimony—The market is barely steady. Cook 
son’s is quoted at 744c. to Se.; Hallett’s at 7c. to 
Tlec., and Japanese at 67¢e. 

Lard Oil— Prime City is quoted at 50c. to 5le. 


Copper—The market is dull, and somewhat easier 


intone. Lake Copper can be bought at 11%&c. to 
i2c., and Casting Copper is held at 114c. to 11kKe. 


is ead—The market is quiet, but prices are steady 


at 3.35¢. to 8.3746e. 
Spelter—] he merket remains dull and weak 
Good Western brands are quoted at 4c. to 4.15¢ 


for New York delivery. 
Tin—The market remains firm with scarcely any 
new features. The demand by consumers is 


moderate only. The quotations are 14.65c. 
for early deliveries. 


to 14.70¢e, 
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* WANTED * 
* Situation and Hep” 
under this head. Rate 
About seven words make a line 
Copy should be sent toreach us not l 
morning Tor the suing week's issue. 
dressed to our care will be forwarded, 


TO SUBSCRIBERS 


whose names appear on our subscription list, this 
paper will give two free insertions under this heading 
to those in want of positions. The advertisement t: 
occupy a space of not more than five hnes. Additional 
space or insertions must be paid for in advance at 
regular rates, 


Advertisements only inserted 
30 cents a tine for each inser- 
The Cash and 
than Saturday 
ad 


tion 
wer 


en Anagiwers 





Wanted—Bright, active machinists to canvass 


for subscription to AmreRIcCAN Macarnist, liberal 
commission. Address, with refs., Subse 4“ 
Dep’t, AMERICAN MACHINIST, 203 Broadw 2 5. 


Practical traveling draftsman and salesman de 
sires position. Address B. E, C., care of Am. Macu. 


(Continued on Page 875.) 





Oil 





English Agency: { 


AMERICAN GAS FURNACE CO., 


Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSERE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 


21 Cross St., 
Finsbury, London, E. C., 


England. 





LATHES 


Planers, 
Milling 
Machines, 
Drills, 


Turret Machines and 





Machine Tools. 


A LARGE STOCK 


always on hand at low prices at 


HILL, CLARKE & CO., 


Machinery [erchants, 
156 Oliver St. Canal St. 


BOSTON. CHICAGO, Ill. 


56 S&S. 





MACHINERY FOR SALE. 


One Pratt & WwW hitney Automatic Rack C utting 
Machine, table 31’, horizontal traverse of table, 17’ 
vertical adjustme ntof table, 6’. Cuts any length of 
rack, latest pattern and ¢ omple te with C. L. 

One Pratt & Whitney Two spindle P rofiling Ma- 
chine. No, 2 Spindle with forming attachment, 
table 12’ x 15, latest pattern and complete with C. L. 

One Automatic Gear-Cutting Machine, cuts spur 
gears to 9’’ diam., has 13 index plates, arbors, ete. 
quick return to table and modern in design, com- 
plete, with C. L. 

These machines actually as good as new. 
seen at factory, Lowell, Mass. 

Address all communications to 


s. KT. LOND, 
CARE OF 
Lamson Consolidated Store Service Co., 
LOWELL, MASS. 


Can be 


SiN) FoR 25° PAGE= WO A 
MLUSTRATED * y 


< ; 


S5 








WE: CARRY =~ 
—= IN: STOCK? 
NOS O11 293° 45-6 
PERFORATICNS: 


SSA DESI 5 TOOLS ANp 


aM ERS SUDDLIES 


4 owed ~ "CHIGAGO LL USA ILLUSA ¢ 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


RAR ASS OV SUNMLET UWE 


Are Urs 


LPT TAP LIP SPL QIU OY 


mm SLO LOLS 








16 in. F. B. Miles Slotting Machine. 

2,400 Pound Miles Steam Hammer, Single Standard. 

30 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor Boring Machine, Pratt & Whit 
ney. 

Two (2) 5 ft. Universal Radial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

19 in. x wd had Pratt & Whitney Engine Lathe, Hollow 
Spindle 

26 in. “ & ft. Pond Machine Tool Co. Engine Lathe. 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

22in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

40 in. Bement Vertical Drilling Machine. 

24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 





145 Broadway & 86 Liberty St., New York. 





NSO)KSs 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


BUILDERS OF 


SPO BLAKE & JOHNSON, Waterbury, Conn. 
egee: S30 PN, SUNNY PUY, RODE AND STE MACHORERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW . MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 





Cleveland Machine Screw 6o., 


CLEVELAND, OHIO. 


STEEL BALLS 


WRITE FOR 
INFORMATION. 











AMERICAN 


Ocroper 31, 1895 
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Wanted—Pos. by draftsman : technical graduate, Responsible position by competent party, experi 


with shop experience. W.M.C., Am. MACHINIST enced in estimating. designing and building at least 
cost high-grade machinery. Has had charge of 

Practical mechanical draftsm . desires position. | shops and office before. Bux 217, Baltimore 
New York City preferable K., AM. MACHINIST Foreman for mach shop 15 to 20 met mediun 


chance tor 
and wages 
, MACHINIST 


weight mach’y and general jobting 
right man to grow; state experience 
expected. Connecticut, care Am 

1 would like to correspond with parties desiring 
the services of an experienced foundry foreman or 
superintendent understanding the toundry in all its 


Sit. Wanted—By man who thoro’ly understands 
the manufacture of steel balis. Box 149, Am. Maca. 


Wanted 
pers on commission 


agents to sell my cali 
Smith, Columbia, Pa 


A few reliable 
KG 


Wanted—Situation by a first-class patternmaker | details. Engine, machinery or electrical work 
on plumbers’ supplies; good references. Address | preterred. Address" Loam,’ AMERICAN MACHINIST 
> - > - ‘ . 
P. M., care AMERICAN MACHINIST Wanted —- Foundry foreman; one who can work 


on general machinery cast 
and mixing 


100 men if necessary, 
ings. One who understands melhing 
and can produce best qualify work at a reasonable 
cost. No experime nter neea apply. Permanent 
position and good wage8. Coke, AM. MACHINIST 
Wanted--An intelligent man in every machine 
shop in New England t utiii_e his spare time in 
raising clubs of subse rive mfor the AMERICAN MA 


Competent designer of experimental machinery, 
wants pos.; 10 yrs. exp., references, technical edu 
cation, reasonable terms. Box 147, AM. MACHINIST 


Wanted—Position as foreman. Eight years in 
ebharge of machine-tool work. References. Age, 
33. Address Box 148, AMERICAN MACHINIST. 
pattern 


Expert mech. draftsman, prac. mach. & 


. ‘ , » Woe taint 2 sr: liberal commission Address, with refer 
maker, wishes position; New York or vicinity. Ex- | CH#INISS eral : : 
tensive shop and office exp. Box 150, Am. Macn. ences, John A. Walker, N. E, Agent, No. 4 Church 


Street, Dorchester, Mass 

Wanted—A first-class draftsman. Would prefe! 
one who is a practical machinist and who has had 
large experience in designing and constructing 
coal mine equipments, such as hoisting and hau! 


wanted by practical me 
Had considerable exp. in 
and held pos. as chiet 


Responsible position 
ehanic and draftsman 
designing tools and mach., 


draftsman and assistant supt. A. B., Am. Macu 








CONSULTING MECHANICAL ENGINEERS. 
L. P. BRECKENRIDGE, CHAS. O. HEGGEM, 


Mem. A. 8S. M. E., Consulting M. E., Consulting Engineer. 
CHAMPAIGN 215 E. South Street, MassiLion, Ohik 


FRANK H. POND, 


Engineer, 


JOHN R. CLAY, 


Consulting Eng. for Water Works, 
236 Kirkland Street, CLEVELAND, Ohio 


Consulting 
619 Wainwright Building, 


ST 


Locis, Mo 


F, COREY, Electrical Expert. 
+o Apparatus Designed, 
33 Equitable Building. Boston, 


4 ‘ ‘I> Y ‘ ‘ 
W. E. CRANE, M. E., 
New England Engineering Co 
_ Electric Light and Power Plants. 
17 Harrison Avenue, ATERBURY, Conn 


CHARLES A. HAGUE, 


CONSULTING ENGINEER, 
Pumping Plants, Power Plants, Steam, Water, 
Electricity, Designing and Experting, 
P. O. Box 323, N, Y. 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery, 


C. L. REDFIELD, 
Designer of Special Machinery 
Expert in Patent Causes 
Dearborn St., 


Mass 


RKoom 604, 26 Cuicaao, Ih 


C. E. SARGENT, 
7 Cuicaco, Ill 
S.A 


M. E., 


WM. 


Consulting Eng 
Boston, Mass 


T.SHRIVER & CO., 
333 East 56th Street, N. Y. 


lron and Brass Founders and Machinists 


WEBBER, 
No. 78 Mason Building 


rel. 2102 


ineer, 











of any size, moulded on machine 
—no pattern needed. 


PULLEYS 
GEARS 


EME 


SEND For CaTALOGUE 


C70NES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 








of any diameter, face an1 pitch, nade on Gear 


Moulding Machine—no pattern needed. 











SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 


READING, PA, 
Send for Catalogue. 








SPEIDEL & ROEPER, 








age engines, ventilating fans, revolving and shaker | Best and cheapest Bolt Header made by C. H 


screens, etc.: please state age. reference, experi-| Baush & Sons, Holyoke, Mass 
ence, and salary expected Address M. & F. D.. 
care of AMERICAN MACHINIST | For Sale—Second-hand drill presses,engine lathes 


| & planers. Dietz, Schumacher & Co., Cincinnati, O. 





ae, | Wanted--Machinery to build: special, steam, mill, 

‘+ MISC EL LANE mand S WAN Ts S | hydraulic F.C. & A. E. Rowland, New Haven, Conn 
Advertisemer vill be inserted under this wd at\ , . y 

35 cents per iine anal Aedhe-- Copy si 2 he ound fe For Sale —Tabor duplex automatic molding ma 

~ sane aot oak tule than setineel a bas a he ty tote aye chine with 18-inch evlinder; molds two flasks 

Damas kena dnswere addressed to Our care 12x15, or one flask 15x24 inches; perfect condition 


Box 94, AMERICAN MACHINIST 
Machine shop to let 
Cheap 2d hd lathes & planers. 8.M.York,Clev’d,O. | c‘uding use of toc 


he forwarded _| 
| 
Warren, 57 
r | 


Rent, $35 per month, in- 
is and steam power. Moore & 
New York 
W ho can think of some sim- 
Protect your ideas ; they may 
Write John Wedderburn & Co., 
Washington, D. C., for their 


John street, 


Calipers & Gauges. A. Welles, Milwaukee, Wis 


Wanted—An Idea 
ple thing to patent 
| bring y« uu wealth 
Patent Attorne 


$1,500 prize offer 


Light and fine mach’y to order; models and e Bee 
rical work specialty. E. O. Chase, Newark, N. J, 


‘Vs, 





Address 
, Saginaw, Mich 


For Sale—A first-class key-seater, new 
Mitts & Merrill, 913 Tilden St 





Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
” IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durab'e, Cheap, 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng, 


“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
—— Machines, and for Special 
work. 





Style B, Two-Jaw. 
Awards at the World’s Fair. 


Three-Jaw 


Style A, 





SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
CHUCKS The “ National.” PEQUOT DRILL CHUCK. 


INDEPENDENT, 
UNIVERSAL, or A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 


COMBINATION, 





Est’d 1882. Strongest. Easiest to claim, but we prove it to mechanics who will 
change. Best finish Beveretbte examine. Ask at your dealers or write us for 
paws patented KIVINE 5 « janges particulars. 


including every possible position 

ILLUSTRATEDCATALOGUE sent, Liber 
al Secenetn: Prompt shipment. W. WHITLOCK, 
29 Cortlandt St., N. ¥.— Works, Hoboken, 
A.J. McDowell Stocker & Co., Chicago, 


we LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 








SKINNER CHUCKS. 


Reversiblé Jaws. Accurate, 

) Standard Independent, Solid an “7 eh a Alek Rp 
Shell, Solid Reversible Jaws, Chucks with patent reversible jaws 
Strong and True, Drill Chucks, Pianer Chucks and 

Face Plate Jaws. 





SEND FOR CATALOGUE, 


The HOGGSON & PETTIS MFG. C0., New Haven, Coun 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


Machines or Information address the 
Manufacturer, 


18. W. GOODYEAR, Waterbury, Conn. 


SEND FOR CATALOCUE. 


ORCESTER MACHINE SCREW co 


New Britain, Conn. 
94 BEADE ST., Now York City. 


SEND POR CATALOGUR, 














PRATT’S 


Posing Driving | 
Drill Give, 


The best system ever devised for holding 
and driving drills. 


~ WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Clayville, N.Y. 
gs -eaneaipae pai 


——————2 


on” 


















Manufacturers of Set, Cs ap & 
Machine Screws, Studs, etc, 


Hi 31. Cuteago 








SEND FOR OUR BOOK ON 
7 


~ 
ve 
a aan 


i 
¥. 


ng 


boat v2 - ay 


Gorrugated, Conger Tubes] © OU" kS 


FOL_LZ7 MAF 


=N 


INFXL 1 





CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD 1RACK. 


SEND FOR CATALOCUE. ORO 








2343 & 2345 
Callowhill St, 


PHILADELPHIA, PA. 

















MARIS BROS., 





4 
4 


GROBET 
SWISS FILES. 


) - 
~ ee ee 
| | ey JC | II Ts. I \Oy ey. 


. The Taunton (Mass. Locomo- 105 FULTON STREET, 


as used in our Wain- aA a 
wright ieed - Water 
if Heaters, and other 


steam appliances. 





O05 





DIXON’S 219', 
Drafting Pencil 


Is superior to the very finest 
imported pencils for making 
fine, black lines, clear and 
distinct. Lines do not smut 
and have no feather edges. 
Mention AMERICAN MACHINIST. 

And send 10 Cents for Samples. 


JOS. DIXON CRUCIBLE 6O. 
JERSEY CITY, N. J. 


The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water te 
the boiler at 210- 
Fahrenheit. 


500,000 H. P. sold. 
Prices low. Satis- 
faction universal. 
The National 
Pipe Bending 
Co. 
82 River St 
Few Maven, Ct. 














, NEW ‘TORK CITY. 
tive Mf, Co 


HYDRAULIC MACHINERY, 











. PRESSES, PUMPS, PUNCHES, i 
z JACKS, VALVES, FITTINGS, PACKINGS, & 
= ACCUMULATORS, E 
= SEND FOR CATRADES D. Ls 
= The W.& 8. Hydraulic Machinery Works, 2 4 
mn = WATSON & STILLMAN, Proprietors, a 








204, 206, 208 and 210 EAST 43d STREET, NEW YORK. 
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MANUFACTURERS 


AND: -+-- 


DESIGNERS 


NEW YORK 


110 LIBERTY ST. 


PHILADELPHIA 


hs) es) 4) 





Mira ke) Xe) =a. 9 DY-VAGS 


MACHINE TOOL CO. 


WORKS, CINCINNATI, O., U.S.A. 


STANDARD ENGINE LATHES, PLANERS, UPRIGHT 
and RADIAL DRILLS, SHAPERS, MILLING MACHINES, 
SCREW MACHINES, BOLT CUTTERS, TURRET LATHES, 
BORING MILLS, Etc., Ete. 


BOSTON - ST.LOUIS 


36 FEDERAL.ST 720 N. SECOND ST. 


COVENTRY, ENGLAND. 


CHICAGO - 


68-70 S.CANAL.ST 





2 

= 

— 14’ 1S’ 15’ 
s 24" x 36 

on 25" x 42’ 

Th 


J. J. McCABE, 


dent aed “le iscke ake fo 


t DousLe SPINDLE. 


22 24’ 


“Siil40 [eIPey 


e following Merchants keep a full line of our tools constantly in stock: 
14 Dey Street, New York. 


DAWSON & COODWIN, 57 S. Canal St., Chicago. 


DIETZ, SCHUMACHER & CO., 


CINCINNATI, 0., U.S. A. 








+—I—_ 


1° ADAGE Foikiitad 





WYMAN « GORDON 





WRITE FOR CATALOGUE 





Bout anu Nut 








AND PRICES. 


A: 

soe®s * age 

ye" et 
ow 


MACHINERY CO. 








2) etd* 
\e 
<> 


The NATIONAL 


TIFFIN, OHIO. 





\ BEVEL GEARS, 


Cut Theoretically Cor-ect. 









( Your Lathe Centers 
with our 


“CENTRE GRINDER,” 


‘fi ee facilities for cutting worm wheels, 
HUGO BILGRAM, 
( 
= save time and 
+. 


MACHINIST, 
440 N. 12th St., Philadelphia, Pa. 
TRUMP BROS. MACHINE CO., Mfrs., 
. WILMINGTON, DEL., U. S. A. 
THE TAYLOR-RICE ENGINEERING CO., 


rem SHELL 
Miah I ae AMER 


% inch to 5 inch. 
Send for New Pamphlet. 


W. C. YOUNG MFQ@, CO, "°uc%"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 














WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 






Catalogue on Application, 


THE ECAN CoO., 


289-259 W. Front St., Cincinnati, Ohio. 





LITTLE GIANT 


SCREW 
PLATES. 


— Cutting all sizes to 
1% diame er. 


elers, Dentists, Amateurs, Machinists, Black- 
a large variety of 





For Jew 
smiths and Carriage -makers’ use, 
Labor-Saving Tools and Mac hine: ry. 
Vatalog ** A’ 


WELLS BROS. & CO., 


CREENFIELD, MASS., U.S.A. 


Send for our 








FOR SALE. 


A Large Manufacturing Plant lately used as a Bi- 
cycle Works. Large part of Shafting and Pulleys 
already in position, so that Machinery could be 
attached and operations begun at once. This prop- 
erty, with water power, is well adapted to many 
kinds of manufacturing purposes, “aa will be sold 
cheap. For further_information address, JAS, 
DICKSON, 98 4th St., Pittsburg, Pa, 





~MILLING-GUTTERS: 


eral N*VA RIET ¥ 


J: ERLANDSE 


. TSC 


bdo 
NT 
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SAW FILINC—READINC., 


Suppose all printed matter had to be arranged thus 


ABOUTTHEMOSTDISAG REEABLEJOBA ROUND 
AWOODW ORKINGSHOPISTHEFLLINGOFABAND 


SAW.THISSAWHASSIX TEENHUNDREDAND 
SIXTYSLX TEBTH. WEHA V ESOMEFINE et 
SOMECOARSER.FORAGOODJOBIMUSTGIY 
EACH TOOTHTHREEFILEST ROKES.TOT Ni FOU R 
THOUSANDNINEHUNDREDANDNINETY ‘EIGHT 
STROKES.LADMITIDONTLIKETHEJOB.ITGLV ES 
MEAPAININTHEN - ‘K,HURTSMYEYES,SPOILS 
MYTEMPER.IDONTDOLTANYOFTENERTHANI 
CANHELPTHATSCE RT AIN. 

YOU'D READ IT IF YOU HAD—TO. 

Well, it’s just the same with filing a band saw by hand. Nospaces 
between the teeth. Tiresome work. it off as long as possible. 
They'd rather work with dull saws, producing less work and rougher 
work. Don't stick to the old barbarity! sway with it! ! Get our 
Automatic Machine. It files 125 teeth a minute. Uses common 
files. More uniform work than can be done by hand. So easy to 
runit! Fun for a bright boy. Keep your saws sharp. Do the 
most work! smooth work! Don’t fear unevenly spaced saws, very 


Our Machine Files Them. 


Send for Circular. P, PRYIBIL, 512-524 W. dist St., N. Y. City. 


fine or very coarse saws. 
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REGULAR SIZES. 
inch by 60 inch by 12 feet. 
Tt ty 48 ee . 12 oe 


oy “ “ iT) 


LLING MACHINES. 


“ 6 94 + “ : vs TR yt — —— my | 
15 “ i) 15 “ ee 4 7 7 


PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES GNED. 
Write for full Information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


CISHOLT 


THE 
STIRLING TURRET 
LATHES 


WATER TUBE SAFETY BOILERS. 
AND 


SAFE, ECONOMICAL. DURABLE 
UNIVERSAL TOOL GRINDERS. 


No cast metal. No flat surfaces. No multitudi- 
SEND FOR PARTICULARS. 


nous hand-hole plates and gaskets to remove, clean 
MADISON, WISCONSIN. 


and make tight with every cleaning. Four manholes 


give access to interior of every tube. Write for 
THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 


catalog Z 
THE STIRLING CoO., 
CLEVELAND, OHIO, U. S-. A. 
Electrical, Steam and other Engineering and Advanced Mathematics. 


© Gen’! Offices, CHICAGO, ILL. 
Instruction by Mail. A proved success. 





Branches in all Cities, PULLMAN BLDG. 








Courses. Elementary 
Send for Catalogue, and Note the Instructors. 


OUR NEW TREATISE 


on the construction and 
use of Grinding Machines 
now ready. Mailed upon 
application. 


LANDIS BROS., 
WAYNESBORO, PA. 


France: AD. JANSSENS, 
16 Place de la Republique, Paris. 





UNIVERSAL GRINDING MACHINE. 
Germany : SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
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MORSE TWIST DRILL AND MACHINE COMPANY. 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









ee 





P, BLAISDELL & CO., 


Manufacturers of 


@ Machinists’ Tools, 


WORCESTER, MASS, 








ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Belling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Televhone Building, Pittebureh., Pa. 


cent arte ‘Le Sacked Sy 


8 to 18 in. Swing. 


SEBASTIAN-MAY CO., 


SIDNEY, OFLIO. 











SEND FOR CIRCULAR. 


D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~ yw" Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 











NEW HAVEN MFG. CO, 


New Haven, Coun, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 


—AND— 


CUT-OFF 
COUPLINGS. = 





LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 











EVANS FRIC FRICTION CONE CO. 





CONES. 
f\ MADEIN ALLSIZES. 


Thousands in use trans- 
mitting from 1to50H.P. For 
information address 


No. 86 WATER STREET, 
BOSTON, MASS. 


VE 
ae 





“UNWERS AL TE LEP PHONE re) 


SOFT CASTINGS, 


Made from best grades of +. Tro for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON C0., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


WRITE FOR PRICES. 


BRAINARD MILLING MACHINE CO., 








wan! ABLE 


THE LARGEST AND MOSTCOMPLETE 


LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


Morse MACHINE CO.ROCHESTER.NY 








Draftsmen: Send us your address and we will be 
glad to mail you our illustrated catalog free. 











Different sizes and styles of 


Milling and Gear-Cutting Machines. 





BOSTON OFFICE : 


156 Oli.er Street. 


CHICAGO OFFICE : 


Works at Hyde Park, Mass. 14 S. Canal Street. 


HANGING AND STANDING | 


Wuat’s THE MATTER 


With our new Cutting-off Machines? 


Write and find out. 


HurvtsBut RoGers Macu. Co., 
SO. SUDBURY, MASS. 


BORING AND 


TURNING. 
MILLS, 


4,5, & Off. Swing 
: ai. Bickford, 


- LAKEPOST, W. & 
The Van Norman Universal Bench Lathe. 


With attachments, com 







al al 





price in one machine: 
AATHE, UNIVERSAL MILLING 
MACHINE, SCKEW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 


° Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL C8., 
Springfield, Mass. 








-§,&H.WATERPROOF INDIA | 
REE FLOWING & ABSOLUTELY WATERPROog NK 







THE-BEST: LIQUID DRAWING INK wow want 


If your dealer does not keep this snk in stock 
send 25 cents in slampe to THEO, ALTE- 

NEDER & SONS, P Madelphidy ‘ena they 
will send you a full s size bo 





—— 











SEND FOR CIRCULAR. 


A practical all-around boring 
and threading tool. Especially 
adapted for the economical use 
— of self-hardening steel. 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 


A Jtitcer’s Prorit|— 


Lies in the accuracy and amount of work it will or 
can be made to produce ina giventime. No machine 
Get our book and 








will do better nor more than ours. 
ascertain just what it'll do, 


The Cincinnati Milling Machine Co. 
CINCINNATI. OHIO 












Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 
—for illustrated 
= cats logue. 


Pipe Cutting and Threadine Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





= 


a ES 


BAKER Saovnens. 
265 S. Erie St., TOLEDO, OHIO. 


MALLEABLE IRON PIPE VISES. 


~ 


“CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 








(Si 


IN 





18 in. Crank Shaper. 





NAS 


SEND FOR CATALOCUE. 


APERS 


EW FEATURES. 


' FLATHER PLANER COMPANY, 


HUA, N. H., U.S. A. 








EE Yourselves as 
Others See You, 


and Solve this Problem by the purchase of a 


2x24 FLAT TURRET LATHE, 


—BUILT BY=— 


OF JONES & LAMSON MACHINE CO. 


Springfield, Vermont, U. S. A. 











BEYOND COMPARISON IS 


THE RIVETT LATHE, 


MADE BY THE 











cas Pe “7 


— FANEUIL WATCH TOOL CO., 
BRIGHTON, BOSTON, MASS., U.S. A. 


With the new attachment, the Rivett Automatie 
Chuck Closer, from 100% to 300% more work can 
be done, Write for particulars 





ANYSIZEORSTYLE. SEND FOR 1894 CATALOG. 


Frank Burcess, 


BOSTON GEAR WORKS, 


PROPRIETOR, 


40 Hartroro Sr., BOSTON, MASS. 





MABE YOUS TOOLS WITH A STEEL STAMP, 
F. A. SRO GABAA. 


125 CHAMPLAIN ST. 
CLEVELAND, OH/O. 


SEND FOR PRICE LIST No. 4 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 











MILLING MACHINES 


FOR BICYCLE MANUFACTURING. 
SPECIAL Centres for SPROCKET Milling. 


TWENTY-THREE Milling Machines in 
use in one BICYCLE Factory. 





KEMPSMITH MACHINE TOOL €O., 


Milwaukee, Wis. 


set — LATHES 


For Electrical 
: and Experimen- 
BES tal work. For 
—— same Gunsmiths and 
A Tool Makers. For general Ma- 
\ chine Shop Work. 


High grade tools; elegant in design, superior in con 
struction. The best foot = lathes made, and quality 
considered the cheapest, Send for catalogue ‘and prices. 


W.F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., 








Lrob. 





21 Cross St., Finssury, LONDON, E. C., ENG. 
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The LONG & ALLSTATTER CO. THE WORLD RENOWNED PENBERTHY AUTOMATIC INJECTOR. 


| FORMED MILLING CUTTERS. 


HAMILTON, OHIO. 


DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 








MILLING PARTS OF MACHINERY. 


These Cutters are made in a great variety of out- 


j changing their form 
| ducing duplicate and interchangeable parts, Exact 
duplicate cutters can be made at any time. This is 
| of great importance when accuracy in duplication 
| of machine parts is required, 


Cc atalogue of Milling Cutters and Fine Mechanical 
Tools free, 


L. S. STARRETT, Box 14 Athol, Mass., U.S. A. 





: SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 











lines, and can be -— or by grinding without 
hey are economical in pro- | 








DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, ot If 
Baltimore, Md. 1 






OPEN 
SIDE 
PLANERS. 








‘Albro Worm and Worm Gear 


Consumes less 


te S my A 
EL&ESSER ep | 
uFF NEW YORK. Reg 


> Branches: 111 Madison ‘t., Chicago. 
708 Locust St., St. Louis, 


DRAWING MATERIALS 







power and gives 
better results 


than 


AND any other 





Surveying Instraments. System. Infor- 
ar Gath end aronghting toon. We b ave mate a : uy ott tine, mation cheer- 
win hoo sible fully furnished. 

CATALOGUE ON APPLICATION. 
? The Albro-Clem 
Elevator Co. , 
41] & 413 Cherry St, 





Philadelphia, Pa. 





SOMETHING NEw! 
(TaTTTUOMTTTIT TITTY Adjustable Notch 
' Centre Gauge. 
Price, post paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 














% EVRY] bia a 


ay. 


‘ } CAtalogue Free. 


C&L 








MISSOURI STATE FAIR, ST. LOUIS, MO., 1895. 


19 MANUFACTURERS > TRACTION ENCINES. 
40 ENCINES EXHIBITE 
33 USED PENBERTHY TWJECTORS. 


7 USED 5 OTHER INJECTOR 
2 OUT OF THE 7 WILL USE PENBERTHY’S NEXT YEAR. 


NEED WE SAY MORE? 


PENBERTHY INJECTOR CO., DETROIT, MICH. 





ary, Mer 
‘ ay hi rote | fo shan nie _ DPrar 
ds He attr ot Mining, English Bran ak 


“TAUGHT BY MAIL. 


hes ineers can qualify to obtain licenses. To en- 
Wl ently neo essary to know how to read 4 write. | 
t ircula r iree. State subject you wish to strdy. 
} The international Correspondence Schools, 
CRANTON, PA. 


rmmotie ba eg _ rity, 


"Js ay 








in a. incipiency can generally be extinguished with a pail of water. Scoring of 
NGINE and PUMP piston rods can be yrovenses by using ‘‘ EUREKA’’ PACK- 
no LOSS of POWER from wrong adjustment of Engine Valve is corrected 


with an INDICATOR. Ours at $40 is equal in every respect to the high-priced ones. 


HINE & ROBERTSON CO., 6! Cortlandt St., N. Y. 


FIRE 
Producing Profiled Work by Milling is Almost Impossible 


If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


Send for Circular, 





RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
® quickly youcan make your own Relieved Cut- 
4 ters with either straight or spiral teeth, rect- 
angular or side relief, also relieved worm 
gear hobs with spiral teeth, cutting faces 
rectangular to thread. 








IE YGQU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AU tie DRC P LIFTERS 


QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 


WILL DRILL UP TO % INCH, 
Sensitive and Positively Driven. 


A. 0. QUINT, Hartford, Conn. 











BELT 


r ONOVER’ 


Nc CATALOGUE ON 


on NDENSER 








> THE CONOVER MFG.CO. 39 Cortuanor Sr.WY. 








motion. 











EUROPEAN ACENTS: 


Chas. Churchill & Co., L’d, 21 Cross Street, 
Finsbury, London. 


Schuchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Engen Soller, Basel, Switzerland. Send for Circular, 


IMPROVED x HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


Buy the best. 


THE HENDEY MACHINE Co., 


TORRINCTON, CONN 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 
New York Agency, 18 Vesey St 


40,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


\\) COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 

SOR GASOLINE. 


— COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ether Gas Engine doing the same work. 


ROCK DRILLS, AIR COMPRESSORS, 


All styles and sizes, 
Suitable for all duties. 


THE POHLE 
Ain Lift Pump. 


Send for full 
descriptive catalogues. 


THE INGERSOLL-SERGEANT DRILL 0., 


Havemeyer Building, NEW YORK. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 

T. R. ALMCND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. ¥. 














































tHE 
a 


‘WATTS. CAMPBELL Co. 


MANUFACTURERS 
_OF IMPROVED 


ILUSS, STEAM ENGINES 
Ty uv VARIETY.” 
ConTRActs |. [omrcere PE RAT 





é - 














nn a ma ny r 2 RE 


THE RAND DRILL CO., 
23 PARK PLAGE, N. Y. CITY. 


Builders of air compressors for aul purposes and conditions. 





WAY? yt ‘SBORO, 


. FRICK COMPANY, 


bec. ECLIPSE CORLISS ENGINES, 


dg 
i | 40 TO 2,000 H. P., ALL STYLES. 
in” 







Send for Illustrated Catalogue. 


Electric High Speed Engines and 
lce-Making and Refrigerating Machinery. 


(Tandem Compound.} 








ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors. 


AUTOMATIC 
IWIGit SPEED 


WESTON oa ENGINES 


WESTON ENGINE CO., Painted Post, N.Y. 


REPRESENTATIVES. 





7 Julian Scholl & Co., 126 Liberty St., N. ¥. City. 
AND 4 Scranton Supply & Machinery Co. Seranton,Pa, 
Hoffman-R ll Co., 82 Lake St » Ch ago. Ill. 
Th K. Ca & Br Co., 26 Light St., Bal- 
COMPLETE POWER PLANTS ice 
Mitchell, Lewis & Staver Co., Seattle, Wash. 





DE BERGUE & CO., Manchester, England. 


W. D. FORBES & CO., 


1302 Hudson St., Hoboken, N. J. 


BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 
HAND TEST PUMPS, ETC. 

















TESTE ESTE 








i —better appliances for Gear cutting 


H however, they most certainly have not. 


Gears are cut with the “Brown & Sharpe ”’ 
on special Gear-testing machines. 
your cut Gearing for you? 





= — = we 


SOME DAY, PERHAPS, 
than our plant boasts of may transpire. 


EH braces all that the e xacting demands 0 
Spur, Bevel Miter, Spiral, and Worm, up t 


Perhaps we might even be able to cut the cost of 


LELAND & FAULCONER [1’P” G CO., 
DETROIT, MICHIGAN. 








= 0 
I= Mi SMS MSM 
etl STE aE 

















: So far, 
ur equipment is distinctly modern, and 


f such work requires for cutting Gearing, 
0 50’ diameter and 8-inch face. All our 
Patent Involute Cutters, and all are tested 























=i: a IF mei iia iit = A WO Ho S10 es 
TESTE 


























STS SEIS TE 
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TEE 














pron ss MACHINE 
’ FULLY WARRANTED. | 





. SEND FOR IT. 











new. 





OUR LATEST PRODUGTION. 


No. o Radial Drill. 
Advantages for all shops. 
ready for you. 


BICKFORD DRILL AND TOOL L CO., 


3 Pike Street, par eee : ae 


Something entirely 
Now 





AMES IRON WORKS, °x’5t@ 
38 Cortlandt St., New Yerk City. 
18 South Canal St., Chicago, Ill. 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pe. 


ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 














VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WESTERN Brancu, 60 8. trend Street, CHICAGO, 


LINK - BELT ENGINEERING 6 CO, 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
RWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 
rials) Manila Rope Link-Belt Guar- 
anteed Friction Clutches, ete. 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 


GUILD * GARRISON, 


Kent Ave., cor. S. 10th St., BROOKLYN, WN. Y. 


VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


The BOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 














Power ‘Transmissions, 























Qiagen’ s Cen ar 


to Engines, Dry Houses, etc. 


where Dry Steam is necessary. 


KEYSTONE. ENGINE & MACHINE WORKS, 


Buttonwood Streets, Philadelphia. 
THOMAS HOEY, an Sumner St., E. 


Boston, Mass., Ageat. 
JAS. BEGGS & 00., 9 Tey St., New York, wAgeats. 


Steam Separator. 
For Supplying Clean and Dry Steam 


Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 


MOFFET PORTABLE DRILL. 


UNSU RPASSED Weighs 48 lbs. and 


drills from \% to 









Manafactured by 


J.G. TIMOLAT, 


ASA 244 inches diam- 
eter. 
REAMER. — 
— Runs with Steam 
Will work in any —oRr— 
position. ® Compressed Air. 


a & EF. BReOw WN. 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, . Byam = Pstimates and Plans tur. 


HANCERS, Etc. vi 









nished for transmitting 
Power by 


Friction Clutch Couplings 








uci 465% 467 W. Broadway, 
NEW YORK. 








) a mE - yy AND 
wes 3 #F , VERTICAL 
Send fr Catalog aw =  SHAFTING. 
17 Dey St., Now York eS >” Also for Erecting same. 
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BROWN & SHARPE MFG. CO.., 


PROVIDENCE, Fr. I. 


gimme. SPROCKET WHEEL CUTTERS. 





We make and carry in st 
ordinary 1 in. pitch chain 
The Cutters for the smaller sized wheels are for cutting a curved form 
» » of tooth, to prevent the chair from mounting the spre mm *t, while the 
e eutters for the larger sized wheels make a straight-side di te th 
Cutters of special forms, or made to cut twote 2eth at once, made t« rder 


Cutters for Sawing Bicycle in Links 


These Cutters are especially adapted to run in gangs, for sawing bicycle 
chain links. Like metal-slitting saws, they are ground onthe sides for 
clearance. They have fine teeth, are Jinches in diameter, 092 inch thick, 
and have a lin. hole 


ck a form of Sprocket Wheel Cutter for the 


Though hard-pressed we believe we have facilities 
for prompt delivery. 





ENGLAND rhe «& RICE MAN 80 White pagel ad, London Kk 
Enat HAS, CHURE HitLI &Co., L 11 Cross St Vinesbur London, FE. ¢ 
/ alge b SCHUCHARD re scat rth, 9 Spandauerstra “Berlin ¢ Smal | Tool 
jemwany—GUSTAV DIECHMANN & SOHN, Zimmer-Strasse 87, Berlin, 8, W, 12, Germany 
PRance—FENWICK FRERES & CO., 21 Rue Mart Par 
FRAN I G KREUTZSER R, 100 R te Neuilly Puteaux (Seine 


Curcac tus FRED A. RICH, 23 
New Yor« Crry—F. G, KR ETS CHMER 136 Liberty St., Room 507 








RAILROAD nner TOOLS. 





DOUBLE AXLE LATHE. 


THE NILES TOOL WORKS co., ™*oni0°” 


NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, PITTSBURGH. 











Jenkins Bros. Valves. 


Honestly manufactured. 
Warranted as represented. 
Look for Trade Mark. 


JENKINS BROS., 


PHILADELPHIA. CHICAGO, BOSTON. 


WM. SELLERS & CO,, incorporated, 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, eto. 










TRADE 


JENKINS 


MARK 





NEW YORK, 



















Manufactured by 


7. ‘ 
THE G. A. GRAY Co., 
CINCINNATI, OHIO. 

THE FOLLOWING J. A. Fay & Egan Co........24 South Canal Street, Chicago. 
MACHINERY gy ong, Carlisle nd Co am .193 Bank Street, Cleveland. 

. , C. nsey 0 West 4th Stree et, Cincinnati. 

MERCHANTS CARRY | Thos. K. Carey & Bros. Oo...,.,..26 Light Street, Baltimore 

SAMPLES, FS | BR re “id Dey Street, New York City. 


PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 


Have reduced prices on the mac bine s described below and now offer them at the 
foliowing net prices, F. O. B., Hartford, for prompt payment, viz:— 

Pillar shaper 9-inch stroke, with Newell vise, $300, net. 

_ I ka ? “ ‘ ‘¢ =: 375, net. 

10-inch swing tool-maker’s engine lathe with attachments and tools, 4-foot bed, 
$595; 5-foot bed, $605. 

Are building a line of adjustable multi- spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions, 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 


New York, 138 Liberty St. Boston, 47 Pearl St. Chicago, 42 and 44 S, Clinton St. 


aj DROP-FORGING PLANTS 
ror BICYCLE work. 


We are prepared to quote on complete plants, 








including all necessary dies and tools. 





THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 





—— 9 —_ 


1RON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 


























The Asherod Manutaeturiag Co, 


SOLE MANYFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


The most Com 
plete ompact, 
and Reliable In 
dicator Outfit, for 
indicating high or 
slow speed engines 
now made. This 
instrument re 
ceived at ‘* The 
World’s Colum- 
bian Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work 
manship and Fin 
ish, Reliability and 
Efficiency. Send for 
Special Pamphlet. 





Fifield Tool Co. 
LOWELL, MASS. 


240TOS, DESCRIPTION AND PRICES ON APPLICATION. 





“un if r 








[4-in. ENGINE LATHE 


114" Hollow Spindle, for 


BICYCLE 


And FINE MACHINE work. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y. 


WYMAN: GORDON J. M. ALLEN, PRESIDENT. 


TER; MAS WM. B. FRANKLIN, Vice-PrREsIpEnt 


ie Woop | WORK ROP FORGINGS F. B. ALLEN, Srconp Vice-PRESIDEN’ 
J. B. Prerce, Secretary & TREASURE® 








—_ 











GOULD & EBERHARDT, NEWARK, N. J. 


EBERHARDT’S PATENT. 


IT IS THE ORIGINAL NEW TYPE 


MOTOR 
GEAR CUTTER. 


RAPID. 
STRONC. 
ADVANCED. Notice who will copy us. 
ACCURATE. 

FEW PARTS. 

WELL PROPORTIONED. 


iF INTERESTED iT WILL PAY YOU TO INVESTIGATE. 


Germany—SCHUCHARDT & SCHUTTE, 59 Spandauerstr, Berlin, England—J]OHN LANG & SONS, 
Johnstone, Scotland. England—CHARLES CHURCHILL & CO..2 4th St., Finsbury, London, E.C. 


The only one-belt machine 
made without Tightener, 





THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


CENTENNIAL EXHIBITION 


OF THE 


MASSACHUSETTS CHARITABLE MECHANIC ASSOCIATION, 


BOSTON, MASS. 


We invite you all to visit Section 63 and see our exhibit of Hendy-Norton Lathes and Pillar Shapers. 


THE HENDEY MACHINE CoO., 
TORRINGTON, CONN. 










P..T, DEC. 5, 1882, 
PAT. DEC. 4, 1883, 
PAT. AUG. 25, 1856, 








Manuiacturer 


_JM.CARPENTER &_. 


PAWTUCKET.R.|I. 
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